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Hunting Knife 
Solingen Steel 


The famed BLACK FOREST HUNTING KNIFE 
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RESISTS GREASE, ACID, ALKALI AND GRIME! 


You'll call it “miracle flooring,” too, when you 
see for yourself how rugged, durable MATICO 
Aristoflex shrugs off household acid, alkali 
ond grease... stays new and sparkling looking 
with easy damp moppings. Biggest miracle of 
all is the price! Produced especially to meet 
the needs of homeowners everywhere, MATICO 


Joliet, Il. 


It's easy! Just mark a 
straight line through the 
enter of your room in both 
directions, using a chalk and 
line. Be careful not to cover 
up your guide tines. 


half of your room at a time. 
hesive on the floor. 


_ 
XX 
RX 


Aristofex * Confetti * Porguetry * Asphalt 


with a notched trowel, 
spread adhesive over one: 


leave only a thin coat of 
adi 


a 

"Ti (&m% 
Ken 
eer | 


Aristoflex is low in cost... gives you more for 
your money. And you can install economical 
Aristoflex in every room in your home... from 
basement to attic. See Aristoflex in 12 rich, 
clear colors at your MATICO dealer soon. 
You'll find him listed in your classified telephone 
directory. 


MASTIC TILE CORPORATION OF AMERICA 


Long Beach, Calif, + 
Manufacturer 


Newburgh, N. Y. 


Cork Tile * Plostic Wall Tite 


After adhesive becomes 
tacky, snap, the tiles Into 

place.’ Do not slide tiles or 
adhesive will push up 
‘tween the 


it is with MATICO's easy-to- 
follow instructions), 


| 
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CHAMPION SPARK PLUG COMPANY MAY 31, 1954 
‘TOLEDO, OHTO 


FOR THE SECOND STRATGHT YEAR I HAVE DRIVEN CHAMPION SPARK PLUGS TO 
VICTORY IN THE INDTANAPOLTS 500 MILE RACE. AVERAGE SPEED OF 130.840 
MILES PER HOUR SETS NEW RACE RECORD. THANKS FOR A GREAT PRODUCT. 


BILL VUKOVICH 


ASK FOR 


Here's a real performance record! In their 24th Indian: 
apolis victory apions were the choice for every one of 
tied starliig core. Ana here's how thay cams rough 
NOT ONE CHAMPION SPARK PLUG WAS. 
REPLACED DURING THE ENTIRE RACE! 
Whatever the year or model of your car, better install 
SPARK PLUGS Champions for better performance and longer engine life. 


WITH THE EXCLUSIVE 5-RIB INSULATOR CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
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CHAMPION 


Major Car Manufacturers 
Approve 
Amazing e 
PROTO 


In your service work, follow the 
lead of several car manufacturers 
who made comparative tests and 
found that thesensational PROTO 
Torquer is faster, sturdier, and 
more accurate t dicat 
types. You'll like its automatic 
torque-limiting release, trouble- 
free construction, micrometer-type 
ment, and lack of pointers 

Is. Various sizes are av 
pound or inch-pound 
with plain or reversible 
ratehet head. Start saving precious 
time now by buying the models you 
need from your PROTO dealer. 
Send 10¢ for 68-page catalog to 


PLOMB TOOL COMPANY 


2257K Santa Fe Ave. 
Los Angeles 54, Calif. 


NEW! Torquer Adapters 


These four new torque wrench adapters 
simplify torquing on overhead valve 
engines. Their unique 


shapes clear obstructions, > 
ar do not affect the 6435 
forquer's accuracy. 
a oe o 
6420 | 6430 


Eastern Factory—Jamestown, N.Y. 
(Canadian Faciory—London, Ont. 
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Calk Compound Cleans Clocks..... 

Mirror Helps Mother Watch Baby..... 
ets the Apples..2 

and Keeps Yard Neat. 
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Last-Minute News and Notes, 


New Shop Ideas... 

Craftsmen_at Work. 
Hints from the Model Garage. 
How Much Did You Learn?. 


His Fictures Almost Talk 


Ir anyone could 
make the Einst 
Theory under- 
standable in draw- 
it is Ray Pioch 


ing popular 
tations of 
echnical subjects 
has kept him b 
turning out wi 
for Porutan Sci- 
“rity for more than eight y 
month you can see examp 
w Id from the In- 
ture, where he translates com- 
rent drawings into simple, un- 
Berstandable line sketches. To illustrate 


histaior Pioch gets 
's drawing board in. hi 
horsepower convertible. 


from 


For real job security... 


Tie pressure is mounting. Competition for 
jobs is growing fast. Business and industry are 
tightening up. Every man or woman holding 
a good job is now, in effect, “on probation.” 

Are there “weak spots” in your training? 
Now’s the time to get after them! Six months 
from now may be too late. 

How can you fill the gaps—quickly? Inter- 
national Correspondence Schools can help you! 
There's no faster, surer way to get exactly the 
training you need! 

You have 277 famous, spare-time I. C.S. 
Courses to choose from: trade, industrial 
neering, office, executive, high school. Or you 
can arrange for “refresher” courses, advanced 
training or special instruction combining two 


or more specific business or technical subjects. Bindi cut. for yourself How quidlly, ‘how 
I. C.S, has the most complete line-up of job- thoroughly I.C.S. can fill the gaps in your 

related instruction you can find anywhere. — training! No obligation. Just mark and mail 

Courses are tailored to fit your needs, This the coupon! 

means you waste no time on subjects you can’t 2 FREE BOOKS 

use, You lose no time traveling back and forth —_32.page, pocket-size gold mine of facts, "How te 


to classes. You set your own schedule—no Succes 
interference with busine: 


le— " plus catalog outlining opportunitie 
or social activities. field that interests yo 


sin 


For Real Job Security—Get an I. C. S. Diplomat 1.C.S., Scranton 9, Penna. 


INTERNATIONAL CORRESPONDENCE SCHOOLS | 


BOX 7686-N, SCRANTON 9, PENNA. (Partita t 277 courses) 
Without cost or eblition, send me "HOW ta SUCCEED” andthe opportunity booklet about the fl BEFORE which | have mathed X: 
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Gi Autmobia Mecham 5 Mathematics CTeieilon Technician Telephony 
Name. 7 Ae. Mome Aécrs ae 
City. Zoe__state Working Hours AM. ta Pk 


Occupation — 


—— tontre, Canada.» Speria tll rales to members of he U.S. Armed Forces 
el 


Cansdian residents sand coupon to International Correspondence Schl, Canadian, Lid, 
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In @ quiet room at Bell Loborat 
between two condenser microphones durin 
sure air pressure variation 


yer scales off the distance 
Able to 
such 


jes an engi 
© calibrating test 
of © few billionths of an atmospheri 


microphones play @ crucial role in the scientific study of telephone instruments. 


SOUND STEPS ON THE SCALES 


Those small cylinders facing 
other are condenser microphones— 
measuring tools that play a vital part 
| in making your telephone ier to 


hear and talk through. 


‘They are being calibrated by an 
engineer at Bell Telephone Labora- 
tories to give extremely accurate in- 
formation on the kind of sound your 
telephone company handles. Armed 
with these vital fundamental data on 
what sound is, Bell Li 


roratories 


BELL TELEPHONE LABORATORIES 


Improving America’s telephone service offers coreers for creative men in scientific and technical fields. 


scientists devise the instruments and 
equipment that transmit it best. 

At Western Electric Company, the 
manufacturing unit of the Bell Sy: 
tem, a condenser microphone “listens” 
as your ear would listen to every 
telephone before it goes into service. 
‘The condenser microphone is but one 
of many precise tools that Labora- 
tories scientists have developed to 
phone service better and 
more economical 


make tel 


HOW. Start Fixing TV and 
Radio Sets RIGHT AWAY 


TRY IT —| . +. even if you have never fixed a 
LAMP or DOOR BELL before! 
SQW hy. hasn't somebody done this BEFORE? 

That's what you'll say the minute you start 


fu through thy amazing new and complete 
lume instruction-manual in radio and T Vv 


‘Bor here at last a well-known, E 
‘AIN'ED 


FOR 10 DAYS IN 
YOUR OWN HOME 


HALF way throu 
fix HALF the television and 
sinaly quickly. you can 

sets» get a service shop job 
Even start your uwA money-making BUSINESS 
ziatie in your own home 


Why It’s So EASY to Understand 


No electronic formulas 
laborat 


McGraw-Hill’s Amazing New Low- 
Cost Instruction Manual S$ 


is 
cng aba nln ch 
ee Hie has spent, FOUR. years making. dt 
Jame instruction manual so practical and 
Sete edertan eat Sl hawt ne rouble 
ter oo 


PARTIAL CONTENTS 


t and 
WITHOUT 

e ai and 
replace loudspeakers, 
SElll'and check anterinas’ and much, much more 


SEND NO MONEY 


Om THE BIG E his big $56-pas for 10 days 
Tex WOM TO "Cath I OMEN Sou decide 1 yn rine Tay 
2 Oe Pee REREE on your own acts See how easy 


DEWAN 


makes your handling of tepairs, Tak 
Pune AUPAWS FOR TISELE, or don't keep it 


Fuse mail 


Dept. PSB, 327 


pon 
Wess dist 51 
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ENJOY ALL SPORTS THIS NEW WAY! 


SSS 


SQ. IMPORTER’S 
=) BARGAIN 
} ,) OFFER 


PLUS TAX 
Below 
WHOLESALE 
Price! 


Over 500,000 peop 
paid up ta $2.98 f 
these BL 
OCULAT-SPECTACL 

amazing CUT-PRICE 
‘offer Is made to win more satisfied customers, 


NOW Get Close-ups A ALL DAY Without Fatigue! 


At this SLASHE 
Germany's tamed 


_you have ‘een ont 


“NOW I'M MY OWN BOSS 


at Double My Former Salary” 
Pout La fi Vita, Former Low Pald Auto Mechanic 
ingn te. Over 3100 «Week 


As A CUSTOM 
Aim UPHOLSTERER 


mn 


1 ean, hardly 


HAR po 


YOU WANT? Your Owg Prof 
Substantial sparetimhe Earning 

‘waiting for YOU in the Big-Opportunity 
Field of Custom Furniture Upholstery 


YOUR_NEW 

Sou all about this le 

oppocunity. trade Traine 

f 'y. ‘School aiso available, Uphol- 

Trades, Schost, Dept. €M-1605, 72% 
sadway, Ne Ye 3 


ERE, book 
RREER™ 
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Get Extra Thrills! 
‘copes are n new, truly 


many times "more. 
Curing for each eye—for close-up OR 
distant ‘Viewing! 


Our Risk 
at Gu Tsk’ for'8. days. You 


MUST be delighted! Otherwise yo 
money will be refunded with no ques~ 
Hons asked! Send cheek, eash or m.0. 
for B8e plus 26 for tax & delivery 
(Total 1.00). Use the handy eoupon, 
low—PROMPT DELIVERY. Send TO- 
DAY to: 
THORESEN’S, Dept. 7-G-90 
york 10, N.Y. 


Prints Postal Cards! 


Use on 80 Day Trial! 

Send name today for 
facts and FREE Illustrated Book 
of unique advertising plans and 
money-making ideas for your 
business, Learn how others are 
boosting sales with post card 
ads .. . easy with Cardmaster, 


It's Quick, Easy, Fun To Learn A 
LANGUAGE by LINGUAPHONE 


LINGUAPHONE INSTITUTE 
147-08 RCA BUILDING NEW YORK 20, N. ¥. 


aly 12 INCHES 
“Fim, orange, oak, €yprese—an} 


‘rations and beautiful ex 
ferpieces (sold for over ‘each. 
unt Anew fascinating: ar 


ional 
zrowing secret plan details, BOTH 


FREE! #2. 


NATIONAL NURSERY GARDENS, Dept. NS 


[=== 


So that you may hear the true miracle of these low-cost high-fidelity recordings we offer 


BOTH 


on this 12-inch long-playing (33% rpm) Pure Vinyl, cu 


BEETHOVEN'S 


Sth SYMPHONY 


‘and on the other side 


SCHUBERT'S 


“UNFINISHED” SYMPHONY No. 8 


NOW You Can Own And Enjoy The Best-Loved 
Symphonies, Concertos, Operas, Musical Comedies 
ALL AT LESS THAN HALF THE USUAL COST! 


HERE 1S ALL YOU HAVE TO DO mail the 
coupon below and we will send you — for only 
10¢—BOTH Beethoven's 5th Symphony AND 
Schubert's 8th Symphony—both COMPLETE 
on one 12” long-playing high-fidelity record ! 
We make this sensational offer to acquaint 
you with the remarkable new program called 
MUSIC TREASURES OF THE WORLD! 

Under this program, you can now own a 
complete library of high-fidelity recordings of 
the world’s greatest music . . . Beethoven, 
Bach, Brahms, Mozart, Tchaikovsky, Gersh- 
win — all the great composers, both serious 
and light! Brand-new performances by world- 
famous orchestras under eminent conductors 
like Graunke, Dixon, Hendl, etc. — recorded 
especially for this brand-new series. 

High fidelity recordings like these usually 
sell for $5.95 each—but assured distribution to 
members and mass production high fidelity 


of these Musical 
Treasures 
Yours for only 


10¢ 


stom pressed guoranteed HIGH FIDELITY recording 


12” long play records to our members for 
only $2.98 each! 


HOW THIS MUSIC PLAN OPERATES 


Just mail the coupon, together with 10¢. You 
will also receive, free, the first treatise of our 
Music Appreciation Course. In addition, you 
receive an Associate Membership. This doca 
not obligate you to purchase any additional 
recordings ever! Each month you will be 
offered a new 12” long-playing record at the 
special member's price of only $2.98 each 
(plus a few cents for U. S. tax and shipping). 
If you do not wish to purchase any particular 
record, you need merely return the form pro- 
vided. And whether or not you purchase any 
additional records, you still receive, each 
month, a new issue of our Music Appreciation 
Course — free! So mail coupon NOW! 


MUSIC TREASURES OF THE WORLD, 100 SIXTH AVE., NEW YORK 13, N. Y. 


r. 


Here is my 10¢ as payment in full for the 12” long~ 
playing record described above — plus the first treatise 
of your Music Appreciation Course — which I may 
keep whether or not I purchase any addition 


records. 


h month, as an Associate Member I will receive 
ay 


advance notice of the new record release, which I 
Purchase at the special member's price of on! 
er record, plus a few cents for U. 8. tax and shipping. 
However, ‘I may decline to accept any or all records 
offered me and I may cancel membership any time. 
It is further understood that I will receive the Music 
Appreciation Course — one lesson each month — 
absolutely free! 


MUSIC TREASURES OF THE WORLD, Dept. 123, 100 SIXTH AVE., NEW YORK 13, N.Y. 


lh 

BOTH—Complete—for only 10¢ I 
BEETHOVEN’S 5th Symphony I 
SCHUBERT'S 8th Symphony 

Membership Limited to One Subscription Per Family | 


‘Name... 


Zone... .Btate 


eal Ae Tepe io, One 
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I've Made New Men Out of 
Thousands of Other Fellows. 


“Here's what I did for 
THOMAS MANFRE.. id 
what I can do for you!” 


VIVE me a skinny 
a ond-rate body ai 
Tull of has 


Pil cram tt 
some,” bulging ‘new muscle 
that "your 1 row 


Wwered motor! "Man, you'll feel 
14 wok different! You'h begin to 

iver 

Let Me Make YOU a NEW MAN— 
IN JUST 15 MINUTES A DAY 
You wouldn't believe it, but 1 my’ 

sell ned rt 

Felio 

Rude. fun’ of me belied. i 

THEN I discovered" Dynan 

Mion.” And it turned me Into such a 

Complete specimen of” MANHOOD 

Poa today Fo hold, he Mile TE 
WORLD'S Most PERFECTLY DE- 

VELOPED MAN."" 


My Secret—“Dynamic Tension” 


Grae kol ey 


32-page Book —Not 
. oF 10¢ — But FREE 
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FOR OLD! 


317 ron STAMPS 


{$9.50 value includes: 


@ STALIN DEATH 
STAMP — special 


black-bordered Issue! 
@ NEW ZEALAND — 
BS-year-old proof of 


Queen Victoria 
for $5 at auctio 


@ ISRAEL — comple 


You get all 3 scarce items sh 
worth $7.00)—plus LUNDY, 
PuMin issue from the only private kingdom in the w 
BERLIN BEARS, cpl. set for Ri 
Iberia Airmalls; FRANCE, 3 re-Isxues of i04-year-old 
rarities—plus hundreds more! Grand total of 317 different 
stamps—reg. $9.50 value—for just 25¢ to introduce our 
Bargain Approvals. Included FREE, “Midget Encyclopedia 
of Stamps"—plus Stamp Dictionary and Identifier. Send 
25¢ today. Money back guarantee, ASK FOR LOT EH20 


1 Witloughby St., Brooklyn 1, N. Y. 


vend tony tor’ PEE, 
‘goad Penman: 


INVESTIGATOR 
_ TRAINING 


nce unnece 
jany opportunities, 
Send for Free particulars 

ree credentials. 


SERVICE SYSTEM 
hicago 13, Ill, 


SECRET 


Broadway 


Jexchonze Secret Service System 
J4360 Broadway, Chicage 13. 


without cost or obligation please mail Free particulars 


Good Pay-Security-Promotions for You 
Yl 


i 4-1) i 
RADIO-TELEVISION | 
SERVICING 


~cjlet Me Show How YouCanQualify for 


3 2 -TELEVISION,*i nSpareTime 
a ‘ate iat Rahal 


Jobs, Prosperity 


Poy 
Jo a bier than ever and Telersion te atill atra Money Spare Tine 


RADIO TELEVISION 
BROADCASTING ©" 


Practice Broadcasting or Servicing 
f Parts ! Send You 


Mail Coupon —Find Out About 
Tested Way To Better Pay 


Me. 3. SI 


Good far Botts FREE a 


UNDE! 
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WHAT SECRET POWER 
DID THIS MAN POSSESS? 


BENJAMIN FRANKLIN. 


(A Rosicrucian) 


"Wory was this man great? How does anyone 
—man or woman—achieve greatness? Is it not 
by mastery of the powers within ourselves? 


Know the mysterious world within you! At- 
tune yourself co the wisdom of the ages! Grasp 
the inner power of your mind! Learn the sec- 
rets of a full and peaceful life! 


Benjamin Franklin—like many other learned 
and great men and’ women—was a Rosicru- 
cian, The Rosicrucians (NOT a religious or- 
ization) first came to America in 1694. 
‘oday, headquarters of the 


; THIS BOOK 
Rosicrucians send over seven“ RREBY 
million pieces of mail an- a 


nually to all parts of the 
world. Write for YOUR 
FREE COPY of “The Mas- 
tery of Life’—TODAY. No 
obligation. No salesmen, A 
non-profit organization, Ad- 
dress: Scribe H.F.C. 


“The ROSICRUCIAN 


SAN JOSE + (AMORC) * CALIFORNIA 
—~SEND THIS COUPON: 


fea 
Tie ROSICRUCIANS (AMORC) 
San Jose, California 

Please send me the free book, The Mastery of Life, 
which explains how I may learn to use my faculues 


and powers of mind. 


Name. 


ae | 


i 
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more jobs 
than graduates 


Demand for our engineering rod. 


tery, Approved for Kereon Vets 


Bach. Se. degree in 27 months 


kceonaion ‘anuricTua 


JEPT.P-14 2003 W. CHICAGO AVE., CHICAGO 22, 1 


How to Make Money with 
—, Simple Cartoons’ 


ation. Simply address 


JARTOONISTS” EXCHANGE 
Dept. 1980, Pleasant Hill, Ohio 


CHICAGO SCHOOL OF WATCHMAKING 


[2330 mitwaunee ave veteran | 


BUILD 15 RADIOS 


‘AT HOME WITH THE PROGRESSIVE 
RADIO. “EDU-KIT™ 


5 


REASON #1. If you were an expert accountant right 
now, chances are you would find yourself among the 
highest-paid of all professional men and women, Even 
back in “depression years,” surveys showed that ac- 
countants earned more on the average than men in 
other major professions, 


REASON #2. The demand for accountants is great— 
everywhere. All businesses must have trained account- 
ants to cope with ever-growing requirements. It's a 
profession offering wide opportunity—always—to the 
man who knows. 


REASON #3. You can fic into any business, anywhere 
in the country—because accounting principles are uni- 
versal. Think what this means in terms of security and 
independence! 


REASON #4. Accountancy is open toall. Any manor 
woman of good intelli- 
gence, who enjoys fig- 
ure work and is willing 
to follow LaSalle’s sys- 
tematic "problem meth- 
od” plan, can rapid! 

aly fora highly prot- 
able, enjoysble life. 
time career... and he 
doesn’thaveto finish his 
taining before begin 
ning to “cash in.” 


LASALLE 
417 S. Dearborn St., 
CHICAGO 5, ILL. 


reasons why 


ACCOUNTANCY 


offers you MORE MONEY .~. 


and SUCCESS! 


REASON #5. Without losing a day from your present 
work, you can prepare in spare hours at home, at low 
cost, under LaSalle's step-by-step ‘Problem Method” 
of “Icaraing by doing.” Tis frmous plan accounts for 
LaSalle’s remarkable record of having trained nearly 
ie cent of all Certified Public Accountants in the 
U.S... . and of having put many thousands of others 
into high-paying careers. 


Send today for Free Sample Lessonand "Accountancy, 
the Profession That Pays.” Learn about the five great 
fields of opportunity . .. and LaSalle’s time-tested plan 
for helping men and women co rapid advancement, 
higher income, greater prestige and professional stand- 
ing. The coupon below will bring this information to 
you—without cost or obligation. 


MAIL THE COUPON—NOW 


LaSalle Extension Univer 
A Correspondence Institutio 
Dept. 883H 417 S. Dearborn St., Chicago 5, 


Please sad me, fre ofall cost or obligation, a saple lesson ia 
the Profession That Bays." ss 


Name... 
Address... 
Gin, Zone, State... 
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Your engine's life depends ona film of 


Use high-quality Quaker State 
for the super film that assures 
less wear, greater economy 


IT'S A SUPER FILM! The wonderful protective film 
your engine gets with Quaker State Motor Oil! 
Rich, enduring, highest quality, it keeps your 
engine cool and clean, guards against wear, rust, 
and acids. Refined from 100% Pure Pennsyl- 
vania Grade Crude Oil, nature’s best. The prod- 
uct of a half century of specialization in auto- 
mobile lubrication—it is designed for today’s 
demanding engines. Economical, too—because it 
lasts longer! 


Quaker State Motor Oil 
is made to suit the re- 
quirements of all makes 
of cars and for every 
type of service. Ask 
your dealer. 


QUAKER 
STATE 


QUAKER STATE O1L REFINING CORPORATION, OIL CITY, PA. 
Member Pennsylvania Grade Crude Oil Association 
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oil 4 times thinner than a razor blade! 
~~ Lettere 


Apologies to St. Paul 

Your June issue [p. 76] stated that Min- 
neapolis would be the only American city 
to see the sun totally blacked out in the 
eclipse of June 30, 

1 live within 10 miles of Minneapolis, in 
another American city, and—as I write this 
—hope to see the eclipse fine from my own 
back step. 


W. R. Gru St, Paul, Minn, 


To Reader Greer, and the 311,348 other 
residents of St. Paul, our sincerest apologies 
for an unintended slight to one of America’s 
great Twin Cities. 


Boys Take to the Trees 


This is to express our appreciation for the 
true-life story, “Our Boy Lives in a Tree,” 
that you published in May [p. 93]. I have 
heard many compliments about it and it has 
inspired many younger boys in my neighbor- 


hood to build a tree house. When they are 
in their tree house, they are out of trouble. 
s, sec., junior class, 
Wilmore High School, Wilmore, Ky. 


Tribute from a Skin Diver 


Tam a very ardent skin diver—a wonder- 
ful sport which I took up after reading your 
article on how to build a diving lung last 
year. This year I decided to buy a commer- 
ial outfit and found it wonderful. 

Now, after reading the special section 
in your June issue [p. 163], I am building 


INVENTORS 


Leam how to protect your invention. The U. S, Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor’, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention’ form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


42-H DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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BUILD own 


ALSO GET READY fora Big Pay | 
Job or a Business of YOUR OWN 


in 


Get the Best in TV Training 


NOW you H 
he 


YOUR OWN TV SET and at the same tion 


WE SEND YOU 
VALUABLE KITS 


with 
MUCK 


cr 

of Equi 

courts, FREE BOOK Shows’ Th 
ove 


DT erento 
Z\ Noten Af 
a ce 


county. 
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an outfit with hose. I think that it will be 
more practical than my self-contained outfit 
for long, shallow dives. 

Pierre Boucer, Montreal 


How to Quiet a Workbench 

That guy who wrote you about putting 
rubber half soles on his platform rocker to 
keep it from “walking” (July, p. 8] had a 
good idea, but I think I've got an even 
better one. I put rubber heels on my work- 


bench. They compensate for slight uneven- 
ness in the floor, protect the linoleum on 
sorb hammer-blow shocks, prevent 
wobble, keep the bench from skidding and 
—best of all—dampen out vibrations, so the 
floor doesn’t behave like a sounding board. 

‘Anpnew VENA, Philadelphia 


We Get Around 

It might interest you to know that nearly 
800 students and the staff of our Institute 
read PopuLan Science every month. It is 
read over and over again until the pages 
fall apart! 


R. A. Caprary, Librarian, 
S. J. Occupational Institute, 
Bangalore, India 


How to Rein a Rearing Tractor 
After reading your article on “How 
to Drive a Tractor” [June, p. 133], I have 
a suggestion to make in the interest of sa 
ing lives. Why not insert a mercury contact 
switch, on or near the distributor, that would 
cut out the ignition when the front end rises 
to an angle of 45 degrees? 
G. L. Cuampacye, Convent, La, 


We understand that this has been tried 
but isn’t a dependable safeguard: a tractor 
that gets that far off balance is likely to 
turn on over. 


ABuick’s Life on the Range 


About four years ago, I believe, you pub- 
lished a long article with pictures of a 
specially built Buick destined for the King 


INKY EIN TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 


the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
‘How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
ation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS e COPYRIGHTS ° PATENTS 
1424 VICTOR BUILDING, WASHINGTON 1, D. 
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Ranch in T 
article ha 


s (Jan. '50,.p. 98]. That 
been a memorable one to me. I 
was very interested in the special features 
that were supposed to keep the car in its 
rugged condition. If it is possible, I would 
now like to see a picture of this vehicle 
after it has had four yi 

Downatp V. Doyu 


Sioux 


ty, Jowa 


Here is a pictuie of El Kineno, as the 
specially built Buick was named, after four 


years and 25,000 rugged miles on the range. 
Gillespie Buick in Corpus Christi, which 
services the car, reports that while the mile- 
age hasn't been great, the car has had hard 
workouts in heavy sands, and scatting across 
open plains, chasing coyotes 


Engine, transmission, cooling system and 
special equipment, even including the air 
cushions, have been standing up very well. 


Handy Lady 

In spite of being a woman, I followed 
your April-issue directions [p. 241] and con- 
verted my lawn mower to power. No male 
help, but it works fine. 

Now, something for you: To quiet a noi 
“dancing” electric fan, 1 put a lot of lead 
fishing sinkers in the hollow pedestal b 
and poured in melted paraffin, Then I jig- 
sawed out a hardboard base with three rub- 
ber bumpers on it. The fan is quiet now. 

Grace Hawrr Rose, Tampa, Fla. 


Nice going, Ma'am. A tip, though: It is 
technically “cleaner” to balance out vibration 


than to damp it out. 


Monster vs. Brute 


I have a few comments to make 
Eddie Yung Jr.’s letter in your M 
(p. 16) concerning, Bob Schmitt's twin- 
engine motorcycle. The Monster, as it 
called, clocked 129.87 m.p.h. at the end of 
‘a quarter-mile, from a standing start. Mare- 


‘NEW GREASELESS WAY TO KEEP YOUR HAIR NEAT ALL DAY 


New Vitalis with V-7 makes eve 
dry, unruly hair easy to manage 


V-7, the greuseless groom- 
ig discovery now in Vitalis, 
outdates messy oils. Keeps 
your hair neat, yet you never 
have an over-slick, plas- 
tered-down look. 
Vitalis gives extraordi- 
nary protection against 
“summer dryness” —dull, 
brittle hair, parched scalp. 
Also, it maintains hair's nat- 
ural moisture bi ce better 
than any other | 


VITALIS® 


HAIR TONIC 
WITH V-7 


Outdoors a lor in summer? Use Vitalis...and stay os unruffied os this! 
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THESE MEN ARE GETTING PRACTICAL TRAINING 


“ELECTRICITY 


—ELECTRONICS On Re 


A.C. and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 
watt Hrstractr expla 


atton and a larke Motor 
wim our At. Department) 


TELEVISION SETS 
RADIO RECEIVERS 


.M. 
(Frequency Modulation) 
ELECTRONICS 
RECORD CHANGERS 
AUTO RADIOS 
PUBLIC ADDRESS Systems 


Train in the great SHOPS of COYNE 


Largest, Oldest, Best Equipped School Of Its Kind In The U.S. 
Whether 17 06 up to 45 vents of nen, prepare for your future now. Don't 
pestiitiiald thal offere a world of opporiunilcs ie the sears oheed. 


FINANCE PLAN © 


later. Part-time employment service while 
training, if needed, 


WE TRAIN YOU IN CHICAGO. At Coyne 


O ELEcTRICITY CD TELEVISION-RADIO 


NAME .. 


ADDRESS. 


cry, 
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“u. AUTO MECHANICS 


Pe WANT TO KNOW 


PAGES This Dig Practical Book gives full intor= 


A mation with working stata gn 


1500 ihystraui 
views of working parts, 
with Wstructions for service jobs 


IT PAYS TO KNOW 
How te Mt pistons—Hovw to locate 
ks. How to At connect= 


How coadjust carburetors ant 
Servier automatie traistlse 


of sour trade, Avdets 


oe Huat el 

MATHEMATICS & CALCULATIONS, 700 Pages. 
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Any Guide 7 ELECIRIG WIRING DIAGKAMS. 278 F i 
In Your ELECTRICIANS EXAMINATIONS, 250 i 
Own Home {ELECTRIC POWER CALCULATIONS, 425 z 
ELNANDY BoOw OF ELECTRICITY 14 Pager 

= G ELECTRIC DICTIONARY, 9000 Terms 2 
‘Startthe ELECTRIC LIBRARY, 7000 Paces (12 Sock Sei) 18 
2 &ibuine eneincens Hanoy go0K st Pes. ¢ 
Bony Pay- 1 SHIPFITIENS HANDY COOK, 7 Page I 
mente If CLREFRIGERATION & Ais Concltioning. 120'Pps! 4 
GMILUWaichs & MECHANICS GUIDE. 1200 Aes 4 

Satisfied  ( POWER PLANT ENGINEERS GUIDE, 1500 Pages 4 
ENGINEERS & FIREMANS EXAMS, S25 ain L 

MAEL 5 tncincerst | 
THs 8 H 
TODAY = § 
6 

E painters & DECORATORS MANUAL, 450Pgs. 2 

HOUSE MEAT iNG GUIDE. 1000 Pages i 


DON BURNER GUIDE, 384 Pages 
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mont Speedway was a “drag” strip. Schmitt's 
cycle was geared down for dig-out, not for 
maximum top speed. 

As far as top speed is concerned, a single- 
motored, American-made Harley-Davidson 
bike recently hit 170.13 m.p.h. 

Ken Kenan, Chicago 


| Now He Likes His TV Better 


| Just a word to report how pleased I am 
mn remote-control-and-listen- 


ing device I assembled in accordance with 
the data outlined in the article titled “Tele- 
vision as You Like It” [May, p. 216]. 

Kant T. Dnenen, Denver 


| You reported in June [p. 159] that George 
| Murch of Denver University is capable of 
| seeing 8,000 words per minute pass before 
| his eyes and then score 100 in a test on the 
| subject he has read. That's a lot of literature. 

| It's 133.333 words per second, That's better 

| than “ ‘'amazing.” I just don’t believe it! 
| Davi K. Muten, Trenton, N.J. 


| 

Our information on Mr, Murch’s feat came 
| from the usually reliable United Press. Ob- 
| viously, nobody but an electronic brain can 
read 133.333 words a second—one at a time. 
| But the Air Force, among others, has found 
that people can be trained to read very 
| rapidly by taking in a great many words at 
each glance. 


Taking Issue with an Artist 


Just love that Gus Wilson. His combina- 
| tion of kindness and know-how makes him 
the Rolls-Royce of mechanics. The illustra- 
tor of the June story [p. 160] must have 
| forgotten his Model A Fords, however. They 
‘had no oil-pressure gauge. Gus couldn't 
| have made his deduction on the Model A in 
| the picture, 

j Jay Mosnoe, Flushing, N.Y, 


How do you know that the old boy in the 
story hadn't bought an oil-pressure gauge 
from a mail-order house? 


“Here’s your MOST PRACTICAL 
way to get an education!” 


says I.C.S. graduate T. W. PUTNAM. 
Retail Sales Promotion Mgr. 

Fresh Milk & Ice Cream Division 
Carnation Company 


From my experience, it appears that the most_prac- 
tical way to get an education is to study with I.C. 

“First of all, you study alone, with no distraction from 
others. You lose no time in travel. Your home is your 
schoolroom. 

“Second, you must know y 
on this. 

“And third, the lesson you study this evening 
to use the next day, increasing your income, your pre 
and your importance to the firm you represent. 


|. C.S, insists 


our subject— 


is put 
ige 


“I have recommended 1.C.S. to many men. And all 


those who- followed my advice have advanced in position 3 E 00 
tnd income? FREE BOOKS— 


Will you be next to consider Mr, Putnam's recommen- (11) 36-page pocket guide to advance- 
dation? Here's the coupon to mark and mail! * ment, @ gold mine of information on 
C.S. is the oldest and largest correspondence school. 277 “How to Succeed.” (2) Complete catalog 
urses. Business, industrial, engineering, academic, high school. gyslining opportunities in your field of 


Bedre facts id theo lus practic 
coupon NOW! 


ing. Diploma to graduates. ing 1.C.$. method. M 
For Real Job L..5., Scranton 9, Penna. 


BOX 7687-N, SCRANTON 9, PENNA. (Paria at of 277 courses) 
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‘ccuption Metre, Cane. Special tution eaten to members of the U.S Armed Forces. 
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DRAFTSMEN 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Check the want ads in any newspaper—SEE the big- 
Day opportunities open to you as a draftsman, What's 


well-paid. prestige profession 
ly! No spec ‘needed. 

ep Chicago. sons in the 

ail, picasant hours studying each week. 
In a short time you'll be a well-trained draftsman, 
ready to take your pick of many good Jobs. Act now! 


FREE IMFORMATION—MAIL COUPON TODAY! 
Get FREE TRIAL 
mation about: C:1-C 


‘ne FREE Tavon with Information about big oppor: § 
nities in DRAFTING. 


In ventors 


The following are the usual preliminary 
steps to take toward patent protection. 


Make a disclosure of your invention; 
sign, date and have this document wit- 
nessed by two or more people who under- 
stand your invention; authorize your 
registered patent attorney or agent to con- 
duct a preliminary search among previously 
granted U. S. patents for lar types of 
invention; secure a report on the probable 
patentability of your invention and a rec- 
ommendation of the further course to take. 
you without obligation our 
rotection for Inventors” 
‘evidence of Invention” disclosure form. 


EVANS 1Co. Za Sw 
INS 8.80. inn 7 


940-1 MERLIN BUILDING, WASHINGTON 6, D.C. 
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. PUMP WATER FAST! 
DEAN I NES ORS CSG Fear ey 
ah et 1 hs aS fon 2 Sy, 

spe yu ss eso 
tony ort No 
te eda money back rrrnndes remrecremmeedad ie ‘Send Check, Money 85 
Sener cog ns nr Sates tn SRR, 


Ini PLL TD WEL ATER Fen a 74 Po 
7000 GP. 1000 GPH75" hgh — 3000 GPU from 25° well. Rest 
(yoo! Ay Metal. 8 blade pel. 1° eet —1" outlet. Standard 


Pie Threaded. Moneyback uacaie, 
Money Order, or COD... + 
Fre Cotsog Punps'— Deep and’ Sullow Wel Pumps, 
MOORE MANUFACTURING CO. 


Swiotssoro B NEW JERSEY 


beatae b bi 


I shall be pleased to furnish you, 
upon request, with information relative 
to patent procedure—without any obli- 
gation on your part. 

PATRICK D. BEAVERS 
Registered Patent Attorney 
937 Columbion Building, Washington 1, D. C. 


ATENTS(: 


¢C.A.SNOW & CO 


ED PATENT ATTORNEYS 


REGISTERED PATENT 
ATTORNEY 


MATION 


Book and 
INVENTOR'S RECORD 
without obligation 


GUSTAVE MILLER 


4,5 WARNER BUILDING 
WASHINGTON 4, D.C. 


PATENT LAWYER 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by 2 search of the U.S. Butea ceconde, Without 
Sbiigation, write for satormation explaining the steps You 
should take to secure a patent, e . en 


sOnN N. RANDOLPH 


ed Patent Attorney 
Washington 1, 


205 Columbion Building D.C. 


PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
VENTION RECORD” FORM AND 
PATENT INFORMATION EVERY 
INVENTOR SHOULD HAVE”. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 35th FLOOR, 84C 
NEW YORK CITY 


é Copy Bes 
WITH we (4 


MAIL COUPON TODAY! 
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| WELCOME TO 
HILLSDALE 


SPEED LIMIT 
20 MPH. 


Sore 


Reading and heeding speed limit signs can help you 


save up to 40% on 
your auto insurance! 


Read how careful drivers get top-notch 
protection at rock-bottom rates with 


STATE FARM MUTUAL 


Do you obey traffic signs like the one in the 
picture? If you do, here's good news! You can 
probably qualify for membership with State 
Farm Mutual—the “careful driver insurance 
company.” 

And as a member, you can save on your auto 
insurance—save as much as 40% of the cost of 
comparable protection with other good companies! 

State Farm Mutual, you see, deliberately 
aims to insure on/y careful drivers. Our experi- 
ence over the past 32 years proves this holds 
accident costs to a minimum. And we pass the 
savings back to our members in the form of 
rock-bottom rates. 

Any one of our 7,000 State Farm Mutual 
agents can tell you exactly how much you can 
save. And he can fill you in on the many other 
benefits of State Farm insurance—like our con- 


venient semi-annual payment plan, And our 
speedy, efficient “day or night” claim service. 
To find the agent who lives nearest you, look 
under “State Farm Insurance” in the yellow 
pages of your phone book, or write: State Farm 
Mutual, Dept. I-13, Bloomington, Illinois. 


——— 


Can You Qualify? 


4 
| 
1 i 
| State Farm aims to insure careful drivers only. | 
1 Drivers who can be counted on to: ! 
H CO Obey speed laws i 
| © Be alert for emergencies | 
| O Make full stop at stop signs i 
| Ci Heed crossing signal i 
| CD Always signal stops and turns | 
| C Avoid passing on hills or curves | 
| G Avoid mixing alcohol and gasoline | 
1 © Yield pedestrians the right of | 
| way i 


STATE FARM MUTUAL 


STATE FARM 


“the careful driver insurance company” 


State Farm Insurance is written only by the 
State Farm Mutual Automobile Insurance Co. 
and its wholly owned affiliates: 

State Farm Life Insurance Company 
State Farm Fire and Casualty Company 


INSURANCE 


FREE TO MEMBERS! 
Ask your agent for your new 
State Farm insignia, (like 
above) in bright red headlight- 
reflecting Scotchlite. Display 
it proudly on left rear car 
bumper to identify yourself 
s “careful driver, soundly 

sured””... to provide emer- 
gency reflection when parked 
or if taillight fails, 


Home office: Bloomington, Illinois. Field claim offices 
in 315 principal cities. 7,000 agents in 40 states, District 
of Columbia, and Ontario, Canada 


Hear “Jack Brickhouse Sports News” Saturdays and 
“Cecil Brown News Commentaries” Sundays over Mutual Stations:- 
Check local radio listings. 
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Send for FREE Literature 


on the New 1955 


MIDWEST 


TELEVISION 
and RADIO Line 


Featuring 2] and 27" 


TV Receivers 
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NEW LOW 
FACTORY PRICES 


TABLE MODELS + CONSOLES + CHASSIS 


FREE KIT! 
For its 35th Anniversary Year Midwest offers semsa- Tostart ai once. rash poster for snaking Salen Kit 
tional values in big-pleture VHF or Ail-Channel TV | MASON SHOE MFG. CO.. Dept. MA 391 Chippewa Falls, Wisconsin 
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ENGINEERING 2 mourns 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECH 
TEAL and RADIO ENGINEERING linc, TV and Etectroni 


ind pay you well 
for your time. Write for FREE catalog. 
TASOPE, DEPT. PS-8, AURORA, MO. 


@ High School 


at Home 


MANY FINISH IN 2 YEARS 


————~—. sino couron topay -—————. No classes. No time wasted going to and from school 
ogress as fast as your time and abilities permit. Standar 
i INDIANA TECHNICAL COLLEGE! | #5. texts Supplied. Thousands enroll each year in this 


| 684 €, Washington Boulevard ST-year-old school. Send for FREE descriptive booklet. 


| Fort Wayne 3 Indiana fi re a 
Pleaie send me free information on B. S. Engineering » 1 i 
I degree in 27 months os. checked LB roel Ler hageheoe ron ay a en 
I ‘CD heronautical, £) Chemical, O) civil | | 1 Without obtigation, please sen: lescriptive 
I CD Electrical, E] Mechanical, (Radio-Television, 1 | skins as jcosvosesteoneirsnennmalserosessessaciadasicnts 
H eae 
| Nome. [| Address 
lan Residents: Complete Canadian Course Available, 
[Address 1] 1 Semen * in, Course Ay 
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Dejected is Dunkle - How different, Ctan Stauncher! 
it is his dreadful los His enlightened selection 
That he gets nothing more Is an easy-on wax that 
from car polish - but gloss gives rock-hard protection! 
Go when it starts blowing, For Bodygard forms 


he puts ona duster 
And reclines on the hood 


to keep dust off the lustre 


such a shield against scratches 
That his car is as safe 
as if stowed under hatches! 


(He feels extra breezy, cause the job is <0 easy) 


MORAL: Use New Liquid Bodygard- 
the first, easy wipe-on wax that 
protects your car with this 
tockhard finish. Protects 9 times 
longer than skimpy- shine polishes. 


YOU CANT SHINE DIRT, 77 
SO CLEAN vour'can Fins, } 
rewened. “YS! True Simoniz Quality in 
fate Ad a Liquid Car Wax. Only OBE 
Goporieht 1954 by Simonis Company 
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PLAY 
mich AWAY 


—even if you don’t 
know a single note now. 


EASY to, learn ANY. instrument. 9 b 
ny 


NOW! START MAKING MONEY IN 


RADIO — TELEVISION 


THRU AMAZING 30-DAY INCOME PLAN! 
Send for FREE BOOK, FREE LESSON and 
FACTS ng new plan 
RADIO-TELEVISION TRAINING SCHOOL INC. 
Dest, PS 8, 3100 South Vermont, Lor Angeles 37, Call 
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Wathinaten, Ne ¥ 


BUILD LUGGAGE AT HOME 
WE SELL YOUR PRODUCTS! 
Only Now Home Money-Making 
ume, 


I | STANLEY CUTTING TOOL 
Reg. $1.00 Model 

Yours as © gift with free trial of amazing new book 
BASIC HOME CARPENTRY. Over 300 pages, 500 “how- 
to" plans and pictures. Rush cord foday! If delighte 
pay only $2.95 plus postage—otherwise return book a 
‘owe nothing. Either way, keep the Cutting Tool free! 


WM. H. WISE & CO, Inc. 50 W. 47th St, Dept 608, N.Y. C. 36 
r Quit being o BAG of BONES 
Ag Weoklng like | Wos =e 


minutes oF 
| 10 Nikos i 
YOU Con DO ALL! did! 


\ gained 25 Tertfe Lbs. of 
t POWER PACKED 
‘MUSCLES allover! 
improved My HE-MAN 


PLASTIC ARTS STUDIO xowerenisicern: 


YES! You'll see INCHES of 


phy muscles ode 
iW 
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(77 FISH’S M-1 CARBURETOR TAKES 
ACID TEST WITH FLYING COLORS! 


ONLY 17 PARTS--ONLY THREE MOYE, no choke, jets, idling system 
or accelerating pump. 
5,000 OF THESE MIRACLE CARBURETORS are undergoing grucling 
international tests by the inventor's powerful ever-growing organi- 
zation for developing, patenting, manufactu J marketing 
new inventions, The overwhelming tide mment now flowing 
in tells an amazing story of astounding Carburetor performance 
the direct lie to those who cast doubt upon this truly great 
WERE ARE REPRESENTATIVE EXCERPTS FROM THE HUNDREDS OF REPORTS 
COVERING EVERY POINT OF CARBURETOR PERFORMANCE: 


Under very close check 
“tony Martin, Fresno, 


Improvement in p 
Incredible. figure sn 
{oa on tripesarthur Ke Ingersoll, Jackson, BAchigan 


IDLING 


set for lean and it Just fi 


Mops a Fuh McL—L. A. MeMahan, Uadger, Mlonesota 


SMOOTHNESS 


RD VE—The smoothness of the motor Is amazing —Gor- 
Gow B. Nelaon, Los Angele, Galifornia 


“M0 LINCOLN—t Intend to put a °Zip Plus Mileage” sign on 82 OLDS s8—They alt 


on the hikiss. San’ Francisco 
In the U. S. are 48,155 car and truck dealers Ww Is y 
72,452 repair shops; 120,607 automotive retail 


outlets and. 188,253. gas ——— 
one h fs | son rosert 
[roo box 1731 


DAYTONA BEACH 6, FLORIDA 
on on your Carburetor and your orsanieation 


mendous task. Money- 
kes are high, and when the M-l 
Carburetor service is completed, other inven- 
tions—yours perhaps —will be waiting for the 
magie touch that our organization can furnish. 
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trectromegnetic DORMIPHONE 


YESTERDAY — scieattas thes 
SCIENCE FICTION stl 
TODAY = 
ASTOUNDING 
REALITY! 
Multi-Purpose 
Invention tor 


= Faster Learning 
Simplified Home Recording 
‘« Superb Listening Enjoyment 
Today, for the first time, an ingenious device does for you 
what ho machine has ever done before! The Invention of 
the ELECTRO-MAGNETIC DORMIPHONE by Max Shero- 
. president of Linguaphone Institute, ends a ten-year 
neureh for the perfect sultl-purpose machine. 
‘Would you like to increase your rate of learning 20% to 50% 
by making use of periods of relaxation and sleep? Now it is 
You can master a new language, Improve your speech 
ful facts and figures with 


Cordings. at 
these Uses in ad 
invorite records, 
most versatile, 3 
Find Out About Electro-Magnetic Dormi 
ew ELECTRO-MAGNETIC DORMIPH 


age 1 MILLION THRILLS! 
BINOCULARS 
33 Models 
sors 
f 


Irs DANGEROUS Toa 10, PAY LESS Fine "Sista ines 


‘Standard grade used 
lures $2.75 


GOODYEAR FIRESTONE ‘‘inors FREE TUBE “ii: 


Trade AE 


BLATT. iin ti. !2emerrs 
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SHORTHAND 


Write 120 words per minute 
Age no obstacle—Lowest Cost 
Famous SPEEDWRITING shorthand. No symbols; no 
fess uses ABC's, Easiest to learn and use, F 

‘fora better position. Nationally used in leading 

‘Chit Service: also ty executives students. ete 

{20° words per minute 50, FASTER than Civil Service 

Fequirementa. Gver 259.000 'tauxht by mail) The very low 

ost will surprise you. Typine available. Sist Year. Schools 

fa over 400 ‘cities In U.S. “Canada, Cuba, and Hawa, 
WRITE FOR FREE BOOKLET TO SCHOOL OF 


Sp 2608-4, 55 W. VEL Hel, ing 


prot best 
‘motor sail 


FRee/ IMPORTS 


FROM FOREIGN LANDS 


balletine Hsting | 
hundreds of import bargains to sll 


IDEAL LAWNMOWER 
SHARPENER 


‘mended by leading manufac- 
turers and service shops, the 
Ideal has everything you 
nothing else. to’ buy. Gri 
Feel and hed knife, also recs 
ditions. 

this "highly 


Bary to learn. We locally tral 
You, ‘Guickly" eatabllahed. Rasy terns 
SX Bend: day for PIU 


dverthsed 


WHY DON'T YOU WRITE? 


NEWSPAPER INSTITUTE OF AMERICA 
SUITE 5724.M, ONE PARK AVENUE, NEW YORK 16, N.Y. 


rantane Year 
Pull or part-time. Prae= 
ia, You can make money 
"Al! tateriats and special 
tools supplied without extra. char 


EHS 


c geiger counter—woris - 
smakes aos aeeaiva vieaion tore —" FREE 
fer koe for prospecting oven ou hnib, booklets on 


fishing trip! (Ful line of mineral ond metal 
locators, too, 


request. (Deoler 
inquiries welcome.) 
GOLDAK COMPANY 1544 W. Glenocks Blvd., Glendole, Clif, 


POWER MOWERS & KITS Ex 


LOW FACTORY 
PRICES DIRECT 


ANS 


TRIANGLE MANUFACTURING CO., Box 5-32, Fort Scott, Kansas 


Get into RADIO-TELEVISION 
rap ELECTRONICS by shop-Method 


Home Training 


‘Companies, Engineering Firms, etc 
WE BRING NATIONAL SCHOOLS TO YOU! There is a place 
for you in the great Radio-Television-Electronics indus- 
try when you are trained as National Schools will train 
you at home! OUR METHOD IS PROVED BY THE SUC- 
CESS OF OUR GRADUATES SINCE 1905. 

YOU RECEIVE PARTS for Signal Generator, T.R.F. Receiver, 
Audio Oscillator and Superheterodyne Receiver, plus 
professional Multitester shown above. No extra charges. 


EARN WHILE YOU LEARN—we show you how! 
APPROVED FOR G.I. TRAINING 


(MASTER ALL PHASES! Get Master 
Shop-Method Home Training 
from an Established Resident 
‘Technical Trade School with its 
‘own Training Shops, Labora- 
tories, Studios-almost 50 Years 
of Successful Experience in 
Training Ambitious Men. 


NATIONAL SCHOOLS 


Technical Trade Training Since 1905 
LOS ANGELES 37, CALIFORNIA 
In Conade: 811 West Hastings Street, Vancouver, B.C. 
BOTH HOME STUDY AND RESIDENT COURSES OFFERED 


MAIL NOW TO OFFICE NEAREST YOU 


4000 S.nGUEROA STREET 223 W. POLK STREET 
tos ANGELS 37, CALIF. ‘CHICAGO 7,1. 


Please rush FREE RADIO-TELEVISION BOOK & 
FREE LESSON. No obligation, no salesman will call. 
imerupay___19__ 


20Nt 


stare 
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BIG VALUES IN 


ALLIED’S 


LATEST TV-RADIO 
SUPPLEMENT 


FREE send for it re 
Everything for Experimenters, Builders, 
‘Amateurs, Servicemen, Hi-Fi Fans 
Send for our latest bargain-; 
Supplement listing big valu 
new releases in TV accessor 


tom chassis, High Fi 
and components, PA. 


With 8 Exciting Topical Groups us 


provneenes|p este 


Men afflicted with Bladder 

("1 4, & Trouble, Getting Up Nights. 
Pains in Back, Hips, Legs, 
Nervousness, "Dizziness, 
Physical Inability and Gen- 
Ef 6 eral Impotency send for our 
amazing FREE BOOK that 


ers 
tour supplies, test instrument 
builders’ kits, electronic part 
tubes, tools and books. Maks you 


selections from the world’s largest 
stocks of electronic supplies at low- tells how you may correct these condi- 
est, money-saving prices tions and have new health and Zest in 


Life. Write today. No Obligation. 

Excelsior institute, Dept. 8-5, Excelsior Springs, Mo. 
ILLUSTRATED 

CARTOON BOOKLETS 


‘Men, here are the small 
illustrated. cartoon book- 
1 


ALLIED RADIO 
om | 100 N. Western Ave., Dept. 7-H-4 
? Chicago 80, Illinois 


@& Send for Supplement $1144 
ALLIED RADIO 
Success Requires Training! LEARW 


~ AIR CONDITIONING 
= and REFRIGERATION 


1 MAKFITORG rari, 
: d 


UTiities. eneineenine INSTITUT! 


OPOUEE/ i inc 


NORTH AMERICAN sCHOOL—HOLLYWooD 


0 OBLIGAT 


SEND FOR F 


la wa a a a ee a a 
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BECOME A 


Mechanical Engineer 


SEND TO 
FREE CATALOG 


-S TIRE ©0.: seamen nee 
S CAMDEN 3.N 4 


B.S. Degree in 36 months 


Mechanical Engineers hold re- 
spected, well-paying, and highly 
interesting jobs in many fields of 
industry. You can prepare now . . . 
for a secure future and a well 

career as an engineer or engineering technician 

at the Milwaukee School of Engineering. 


fern $100 Per 
MEN WANTED woe cnt 
NEN AUTO DIESEL 


TECHNICIAN 12 to 18 months 
MECHANICS 


© Rodio ond Television 
© Electronics 

lecirical Power 
© Mechonical Technicion 
© Air Conditioning 


aUbY A AT HOME ae 


WITH AN EDUCATIONAL INSTITUTION 


in ARTS AND SCIENCES: Philosophy; Education; Letters: 
Health: Medteal Jurlaprudence 


TERMS OPEN SEPTEMBER, JANUARY, APRIL, JULY 
Faculty of specialists. Over 50,000 former stu- 
dents. Annual enrollment from 48 states and 23 
overseas countries. Non-profit. 51st year. Mili- 
tary, Practical or Academic training evaluated 
for advanced credit. Approved for Veterans 


‘Training. Write for details today. 


| MILWAUKEE 


SCHOOL OF ENGINEERING 


‘Send free illustrated earcer booklets] Tadio-TV 
GMechanieat Technology () Electrical Technology 


Tam interested in. 


"Foy COMPANY 
vease 


4098 HOME AVENUE AKRON 10, O10 
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find URANIUM with 


DIESEL MECHANICS NEEDED 


BIG PAY— GOOD FUTURE 


Virtually all heavy power equipment is rapidly 
going DIESEL, creating big paying, steady 
jobs—through good or bad—for properly 
trained men. 

Back during the DEPRESSION ... there was a 
big demand for Bailey Trained Diesel mechanics. 


We can QUICKLY TRAIN YOU to enter this 
big pay field... no previous experience or special 
‘education necessary! 

With our method of training you don’t spend 
years pouring over books, figures, chart 

—you learn by repairing and operati 
‘engines, under the guidance of ex 
friendly instructors. 


This method of training gives you the experience 
and confidence that enables you to move right 

the BIG PAY JOBS without spending years 
mechanic's helper. We help you find part-time jobs 
while in school—full-time jobs after graduation. 
Mail coupon for complete information. 


BAILEY Technical SCHOOLS 


FAMOUS DAN LURIE 


BARBELLS 


with 4 courses—low factory prices 
50 Ib, s0t$ 


HOW TORUN A BE ESTA UR “ANT 
Get into a Good MONEY-MAKING 
BUSINESS of Your Own! 


SHARPEN DULL PIPE WRENCHES 
PIPE TAPS & DIES 
GUM" CIRCULAR SAWS: 

Also MOTOR ORIVEN ROTARY HONE 
Write for Information 


ONS csira cost. START A PLASTICS BUSINESS: 
‘own. 


Free Book on Arthritis 
“orwaoenocs” And Rheumatism 
ITERSTATE TRAINING SERVICE HOW TO AVOID CRIPPLING DEFORMITIES 


Dept. C-2-H Pertland 13, Oregon 


Start Your OWN 
ELECTRICAL APPLIANCE 
cREEAIn eae 


ng sy drugs and medicines give only, temporary rellet and 
+ feed 


Mo. 


| HAVE BEEN AVERAGING 
$25,771.16 gross in cash monthly 


(Dec. $31,362.14) for two yeors in mail order 


CHRISTY TRADES SCHOOL 
4804 N. Kedtie, Dept. D-4201, Chicage 25 


‘One. 
#0. Ber I715-HP, Dollos, Texas. 
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LEARN MEAT CUTTIN 


£ 


The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. You LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 

For beginners or men with experience. Get a Profit. 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 

Buying, cu percentage, pricing, advertising, sell. 
ing, etc. A complete retail’ meat education. National 
School established over 30 years. Get National train- 
ing NOW. Pay your tuition in easy weekly payments 


AT NATIONAL 


Pay After Graduation 


after you graduate. Get all the facts. Send coupon for 
FREE 52 page school catalogp—TODAY. G.l. Approved. 


How to Make Money 
‘emt PHOTOGRAPHY 


Frnining, sath 


NEW YORK INSTITUTE OF PHOTOGRAPHY 
_ Dept. 5, 10 W. 33 St., Now York 2, H. Y. 


len TELEVISION a 


‘si in fi, comfort: style at 
imazingly low cost” Sold bye 
mait only. Write for FRE | 
Sijie Book TODAY? 


KING-SIZE, Inc., 470 Brockton, Moss. 


CATALOG 


arom LAW soon 


PREPARE FOR THE BAR 


Founded 1890 Dey 


Occuraniox. 


you are 
8 people to reach hig! 
sts you and mail coi 


more than 50 years 


ing now for 


pay; Du 

ped am! 
subject that 

information, 


as hel 
AMERICAN SCHOOL, D 
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you might otherwise waste, Or if 


work you like best, start tr 


tion and ii 


li MAIL COUPON NOW = 9 
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WIX Oil Filter Cartridges provide the 
watchful care over lubricating oil that 
means car engine health for you... WIX 
filters out all the grit and dirt your oil 
collects in use, giving you constant engine 
protection and maximum oil mileage. 


ENGINEERED FILTRATION 


WIX HEVI-DUTY Cartridges far exceed 
engine manufacturers’ specifications and 
are especially engineered for your in 
vidual engine, In taking out more contami 
nants they still preserve the detergency in 
today’s heavy duty oils. Ask your Service- 
man for WIX ... you'll keep your oil 
clean, your car engine well lubricated and 
really healthy. You'll like the careful nurs- 
ing WIX gives your pocketbook, too. 


TRADE MARK fnES, 


OIL FILTERS + CARTRIDGES 


WIX CORPORATION # GASTON! 
IN CANADA: WIX ACCESSORIES CORP. LTD., TORONTO 
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STANDARD 60 N. Broad St, Phitadelphia 30, 
When YOU talk—Watch 
The Expression on People’s 


OIL BURNER 
UJ AMAZING HEAT INVENTION 
AA FITS. IN ANY 


EARN $8888$ at HOME DURING SPARE TIME. 
ss . 


Thodels as 


Sena tor 1 
foiders on ail 
Tow ns $39.00 freloht included 


TAFT MARINE WOODCRAFT 


Depr. PS 636.39th Ave. N.E Minneapolis 21, Minn. 


Within thereacot thenmalloperstor- Ame 
‘One ea Iearn to operate the machine with 
Stfewtpinatey practice—then with oat 
‘Malt Piam can get mailorders pour 

fn dally with cash in every envelope. 
eno selling. We even 


ELIZABETH II 
EMPIRE 
STAMPS 


ond illustrated 


We'll send 
Eilsabeth stamps. Coronation and others 
Gaylon, Seychiies, South Afica, Frist 
PLUS! FREE copy “Stamp Collectors Guide" 

FREE color copy War's Rarest Stamp! Other offers for 
# me, 10¢ for postage and han- 

7! GARCELON Si 


y MAIL As low as S12 


1952 must 

54 or lowe 

bill, We 

‘at home tr 100d 

nel a right future in TV! Time i Send for 4 
"AIDS and details! (Non-veterans too!) | 
ING ASSOCIATION, Dept. P-88 


New York 3, N. ¥. 


This FREE 
Book Led Me 
To Success In 


Says: Phil DeCopito, Engineering Draftsman 


IT'S EASY IN _YOUR 
TIME AT HOME 


i dott a 
Cleveland 3, Ohio} 


7 (. ) Aeronautical | 
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can 

acquire SN 4 
NIGHTS AT HOME! 

LAI LL.B. DEGREE 


LaSalle's famous Law Library—used as refer~ 
ence in many Law lit and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
nost and professional advancemen 

ese 14 remarkable volumes, compiled by 
Jeading professors and lawyers, cover the whole 
basie field of Law in condensed, orderly, sim- 
plified manner. 

You advanco rapidly with this great library, 
plus special lectures furnished. We 
Etep-by-step with personalized Problem Meth- 
od of instruction .. . you learn by doing— 
dling legal problems—not by memorixiny 

for two FREE 4%-page book 


public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5, Dearborn St. Dept. 883L Chicago 5, Ill. 


Send me your two FREE booklets described above, 
without obligation. 

Name. 4 

Stra 


ivy, Zome State 


Paint STRIPES with 
New “PAINT PEN”! 


Makes Strai; Curved 
or Parallel Lines! 


With any color paint, Use 
xin pen to stripe furniture, bike 


autos, model planes, toys, linoleum, wall 00 
Roard Beaatifal,clesn, eriap rexalts eve amg | 
Eo gh a DEALERS 
Sie seni Master Paint 
Foie vig buolay darian ct 


seller Write for discounts, 


Attnton AN Home m une! 


Digs post 
Paint Striping Yost TODAY? 
New! “DOUBLE-STRIPE”, 
MODEL Only $2.95 


paar 


WENDELL mre. co.. 
E25d Eiscoin aves, emcane™ 


Preeapites 
ered 
bination Fiero nd pnt 
Seine 
fon. Ser order now, #256. 
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SENSATIONAL NEW LOW COST 
PORTABLE 


BLACKLITE 


ect, trdy allmetel 
‘otek finish, Weighs 


me (with FREE. cou 
i purenane prea) anly 52.00 eet 


Cleveland 2, Ohio 


Slants; ste.” send name. adareas, &10c te! 
JOHNSON SMITH & CO, Dept. #31 Detroit 7, Michi 


Il Send You This Handsome 


oo CASE -FREE 


—_ eet AAT Tee OAH 


‘Bae siase SOM ING™ Macrinen es TseEiners 


Take your Short Cut to HIGH-PAY JOBS 

or BE YOUR T { oe 

own goss in BELEVISION 
SPARE TIME AT HOME—EARN WHILE ad LEARN! 


‘Are you looking for employment opportunities with a FUTURE? 6 your chances 
for ‘oop BETTER YOURSE! fo 

Profitable jobs int sry, ‘Thousands of {op jobs are awaiting 
the Trained TV Technician, HERE IS YOUR BIG OPPORTUNITY IF YOU ACT NOW! 


MANY UTL TRAINEES MAKE $25 A WEEK Be Your Own Boss 
IN SPARE TIME, wie sti ip trining: the money No Money Down! 


tring "TV. sets 
and radioe for neighbors, assisting service ‘nope 
fand distributors, more than paid for the training, and Start your own profitable sery~ 
ermittes them to enjoy many of the luxuries in life 
Uir'siows You i 


NO EXPERIENCE NECESSARY 


YOU ARE READY TO TRAIN AS YOU ARE! 70 rinisr conn, FINS? 
You don't have to know the frst thing about el 
ay = MOTE TO MEN PAST 40: 


‘Age cr experiences ot important 


ALL PROFESSIONAL Zi" siszios 
TOOLS AND EQUIPMENT 
FURNISHED, COMPLETE! 


UTE, sends you everything you 
‘heed for set 


Sta eet <r a 
Pecos ov, ‘Q YRANAT HOME Scot 


Stance, Your training 
‘Upon completion. you 


1 This means ADDED OPPOR- 
FUNGHIES. OR You with 
UT" TRAINING. ACT. Ni 
get in on the ground Hoot 
cOLOR'T vr 


5, Ine., Dept. SSAA 
3, Kentucky 


co ys Dew ‘aluable 48-pase book of Oppor- 


ater 


Me 


nities. FREE! 1 understand 1 am under no 
obligation 


Name. 
‘Address 
‘ety___ 
Married_____ sing! 
PLEASE SEND DETAILED INFORMATION ON: 
1 TV Technical Training 


TELEVISION LABORATORIES GJ Peicrision Studio Techniques 


Gi How to get a high-pay job in TV 
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INSURED TIRE SER’ 


YOU CAN'T 
LOSE! 


“Tass Sereeg 


ANEW HOME INDUSTRY 


OZ SoH 
OPPORTUNITIES nim = “am 


55.22, chicoge 9, 


BARBELLS 


PLASTIC | 
LAMINATING 


Tiny Telescope 
Gi CLOSE-UPS” 


S eit AWAY 


ond erga vinlvm 
eALeRS WANTED, 


1ON INSTRUMENTS 
LOS ANGELES 16, CALIF. 


CHANCE TO 


MAKE 


ADDRESS & MAIL POSTCARDS AT HOME 
rile BOX 9, WATERTOWN, MASS, 


wy HEELS 


BE POPULAR ® AMAZE © ENTERTAIN 


Learn to apply Hypnotism and Auto- 
Foggestion in short 


DELAY. 
1¢ to America’s oldest, most 

Hypnotic school’ for 
information - now - to- 


STAMP COLLECTORS 


327 GENUINE STAMPS ONLY 


td 


SCHOOL OF APPLIED HYPNOLOGY 


at. 
120 Central Park South, N.Y. 19, N.Y. 


naonit Sram 
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WORLD'S GREATEST 
CLASSIFIED 


\ wt 
wt 
Here are hundreds of opportunities offered expecially Np 
te the readers of Popular Science Monthly. 
1] oe 
end save money. 
POPULAR SCIENCE MONTHLY —353 FOURTH AVE. —NEW YORK CITY 10 


OPPORTUNITIES 


Minimum od 10 words. 


To be included in October issue, Copy should be in our office by August 25, No cancello- 
tons accepied cfter August 15ih. Address orders to 0. K. Kelly, Clossified Adv. Mgr. 
r AUTOMOBILES & ‘and chassis. | NEW Auto-Guard stops thie 
‘MIDGET CARS Parts for other old models. Special parts | than insurance. Watches car. day and 
‘made to oder. B. 8. Wisni ‘Muwau- | bight, “Guaranteed. New. try it on own 
Kee 7. ‘Wisconsin Sarpian. Write Sclentine wleetrie Co,, Box 
‘CUSTOM Accessories Headquarters. New and #, Ohio, __"_ 
summer catalog.» . just out 5 |S acraorcaTe TE autoparte, novelties 
‘Complete ever... jam-packed wiin items mirrors, Easy. inexpensive home proc 
Shot in stores. New Low Prices ase. East- essen let. Tyco Metals, Box 


Tndustries* Lon Angeles 22 
woMODEL T Fords Sele: Details and pho- 


eal 
fered with non-pront organisation. Write 


Hecate co fete aaa, Ato 
Manlace, Ine. Stockbridie, n. 


FIBEROLAS sulonoblle bodies Bald 


your own. Lowett prices, “4 years 
@xperienee redtected tn comp! 

thon *“eataog—t0e 

Gh02a, North’ Hollywood. Call 


‘AUTO. owners Law 


Book $1.00, Rich 
mond | Enterprises,” Box 1003," Augusta, 


(CROSLEY. paris, gpeed puipment ac 
genuorien. piaatie ie recaps 
Giscount’ 8"club members. “What, model 
Gresley. do, Sou driver Write: Cros 
lub, ot” ofeenway, Charlotte 48. 


REBUILT Engines for midget cars 
17.00 to $17.00. Send $1.00 for catalogues. | 
ated Industries, "Temperance, 
Michigan. 


AUTO SUPPLIES © 
EQUIPMENT. 


Siots 
“AUTOMOBICE Accesories”, for Pree 
arialt Welte Meher industries, Laverne 
Gautorata 
NEW And Uned Paris At Sayings, om 


iste guaranteed pars etvice fr al od 
Ele cafe and trucks late of old La 


lon Gas—Your 
free" information. 
wy Club. 8664 West Pico, Dept 
Bieies 3. cae 


$3.99 NOW wi give you, Deiter motor 
Use the patented e's Treatment: 
Ferns Products. s120-D Walnut Dr. Loa 


‘Angeles 1. Calif. Pree da 


exas 

CAR, Burning oll? Losing compgession? 
Tey, ard, Gompreasion: Seal $2 port 

| pala.“Ciiford’s dngineering, 1339 Seventh, 

Rurora. inots. 
| PINCREASE! Gasoline mileage Three 
Five more, mites ‘per allon.” “Guarani 

Gasoline Vai ‘Thereanes Power, 

* gh.80,Rurb-o-Van 


oe 
LS Se Haan | ee Sawaal 
Bhat eee ai 


‘AIR Condition Your Car, Send $3.95, 
Veale Box 5. Columbus, Tndiat 


SENSATIONAL Pree Trial Ofters! ur- 
Hall automott 


$10,000 YEAR. men wanted, $400 0, 
Yo Hart Hewitt’: Medicine Lode, 


| SATO mee ae, Ae 
[eRe lita 
feos“ ind CS va HE 


SEARING? Wey, MAZING: New, Wat-E- Wa 
Wates Ca ‘wash 100" tube. 


‘Car ah 
WiisBon ‘Go. “ob Pou Avenue. “Akron. 


MOTORIST Save Gasoline by Vacu 
mating overrich mixtures, ‘Fits on ca 
Por, free’ particulars. write Vacumal 


foreign | Dept_ 088, Wauwatosa, “Wisconsin 


2 Goncn Kit, Blueprints Literature 
fornia. | omartock Trailers, 40-8K. 


a AUTO TRAILERS 


‘BUILD your own trailer) Plans for all 
unde Thubtrated catalog "ide, dint Dandy, 


3258. Wausau, 


BLE Yourself. Tralier Kits, Pick 
106. 


Big MILLION Cadillacs, Buleks Olds, 


| Pontiacs. 1996 to 1050 use Spark-O-Linet 


Beapolis ig) Minn, 


Tajeet 


= 

EE aaee 
i 

fl) ae 


for ereater 


Sust 
Ham jew York 


200 MILES per gallon carburetor. Proven 
practical. Patented. Patent drawing $200. 
intaln House, 


Sohn Andre, Hacky’ 
‘Alberta 


BUY Wholesale nationally advertised 
‘aulp supplies. thousands other” proaucts, 
at bie Pian.” 


tree, 
‘American Buyers’. 629-E. Linden, Buf- 
lo 16. N.Y. 

RAELITE Pistons, 


any make ot model. 


Complete Piston Service. Upland, “Calif 


TEND oll changing! Refine your 


Se Parsons, Ban, 
MOTORCYCLES, BICYCLES 
‘AND SUPPLIES 


RECONDITIONED motorcycles and mo- 
| torn “Chromium accessories, Complete 
parts. Expert. rebuilding. 

_fngiain “Motoreycie™ Sales, 


: 


Eeetbir at 


Instructions -tnciuded 
$495, Box 1142, Poughkeepsie, New York. 
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AVIATION 


BUILD & Helicopter Jet Eneine Your 
self! "Practical Ram Jet Design’ $100. 
Decker Bnsine Works, Plastereo. Virginia. 


PROPELLERS, plans. kits for air boats, 
uot alles immediate delivery Catalog 
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Bovrisk examination. ‘Free detaiis. Coust | 
004 ‘Angeles St. Los Angeles 5 | 


TMPORT.Export! its. profit~ 
able, world-wide Maticordes” business 
Ffosi Nome” without capital: gr travel 


Sbroad. Established “World 
instructions tor no-risk examination 
[perience “annecessary. Pregdetals, Mel- 
linger. A608. Los Angeles 34. 


nd 
fire. Valuable Radio and TV Guide uj 
Fequest, {ree of charge. no obligation. 
eval Eau Rite! be, 427 Union, ave 
Dept F kiya i. ‘New ¥ 


picture tube refuvenators. an 


MAKE Mones, spare or full time. casting 
Metal ‘Toys and Novelties. Big. wholesale 
Gnd chain’ store demand for Autos. Sol- 


tierng needed. Metal Casi 
* Begt: E. Tebe Boston Road 
New York 60. W. 


VENDING Machines—No selling, Op- 
grate a Toute of epin machines andar 
rants, “Sa-page ‘Catalog Free! 


Bes Peay Hiren, Corporation. Det 
fmore 2 Matyi 


Barn Bie Nau 
huge demand. ‘Amazin 


WOMEN Wanted to sew ready-out neck- 
‘Rete Matgeal furnished! No seithey Help 
Ait buge demand. Details free. Neckwear 
fos, Supply. Box. 1455-C. Las Vevas, Nevada, 


aj aecurity, Complete Information 
“Home-study Inguitate 
Weet Eighth Los Al it. 
GUATEMALAN Typical handmade prod: 
phaere “ed: Beaters “nutriea vited, 
Free ‘ealalog. Maption, ‘Box 268, Guate- 
mala, CoA 
[ METALIZE Baby Shoes jewelry, itt 
promis gold, siver pee, buletih. ik: 
fav, 127-8¥ Bouth Broudway. Los An 


eles 3. 
‘30-3077 


Diseountsi 


Cameras. ‘Typewriters, Tools. " Kitchen: 
fare ete, Start your own fully selfaoper: 
ine main" order business without —eapi- 


Wholesale starting kits, Tuenished, 


Consolidated Distributors.” Division 103 
Box 1847, Paterson 15, New Jersey. 
‘$1000 MONTHLY possible, trom your 

own casily learned offee business” Write 


Cole Associates. Syracuse 2No Ys 


fenna Kitt low prices Grown ‘Television. | Pian, “Trop 
Bon'iot Thieksville: New York. Los Angeles ‘reas ‘needed. NG 
‘Builder's pictorial construe- | FIX t Fastate profit Need representative 
ya rade Mater saP Ger peenaleas. | out Saker hiekrenae hates | Jour area whinediately! free home-but 
New fork 2. Sitirse Factory ‘metvods taught. Weite | Bess Dian. Sereen-Print, Los Angeles 
GEIGER Counter wid” Metal Detector | Dewriter. Duliging +. Tarentum, Penna | California, 
cla inexpensive. Educauotal ree Lit | 425, WEEKLY. working 0.00, DAILY with, 96.09 Bathop 
gimire: Blectoile‘Appiiationa, Dept. A 7 "8 “Suahattan 
Bow avis. Washington 


CHYETAL Radio experimenters 
Leslie Hulet_ RA Lakewood. New 3 
REPAIR your own TV. Pr 
lusively for your model. Pius introducto7 
Sonun. ‘Sena’ maxe A imodel, $1.00. 1 
Consuitante Box 66. Little Neck. N.Y. 

“POCKET Sive ‘Transistor Rai 
ete, With self contained 
His Rieetronie, 


S7OOoperalar licens Suiekly Dey 
att Tici'wood niva tollywood 28. Call 


lectronies, Lexington, ter 
Groven 29. Missourt, 
REPAIR vour own TV. Instructions 


complied ‘exclusively’ for your set, Sumple 
fie" replucing ight bulb, “Send set ‘name 
Chassis, “model number, $1.95. LS ‘Engl: 
Deering. "Box Ali3-A" North” Hollywood 


sion? ‘Bajoy Tow cost 3 
Free descriptive elfeulat™ Zingo 
Products. Johnstown 90) New 
i own TV! Thstructions 
flevision Service, PO. Box 
viford Virginia 


BRONZED baby sue metaliing eaulp: 

ment. New and’ used. "Dig selection 

etal and’ cays mountings, “Pree eater 
Bronze Mon 


Ehine “necessary 1 
Weip’ us ‘it huge demand 
free, “Pasbon “Ties.” 3531-X Manchester 


MAKE Money ‘as renewal Read: 

quarters forall "Tuagacines. Liberal com- 

nisslons. No experience —No eapttal needed 
plies furmished. Write for 


Mount Morris. tiuisals 


Machine | 


‘Onto: 


‘GOOD, Paving Business, Site Sivering aa 
rots. plat 


"Ave 
Ee Decatur Ilinois 


‘ADDRESS Advertising Posteards sunt 
Rave geod handwriting pox Nine. Water= 


“ROTARY Publis appaintments- Our 3h Ou 


‘OPERATE profitable mail order business 
write Walter Service. 4160/8 East" 112eh, 
Gieveland 5. Onio. 


‘60. dens” Free. 
Peoria, Ilinols, 

ENVELOPES addressed accurately. Fea 
sonably, Page Service We Mave. capable 
Addressers tn your city. Gieuway System 
Bisex Euclid Cleveland 3. Ohio, 


AG Porutar SCIENCE 


ffeles 12- Cal 
"TO_$40.90 weekly Sparelime home, op- 


| eratea mustiorger business. Successful 
ing 


© MINKE Raising information free. Gom- 
plete, Lake Superiar Mitk Farm. Supe 


SHOW and where to jain Capa? Rie Seer ee 
details. Star” Service. Wapakonets, 

SIAILORDEH Operate seeetashs nem 
bsiness ning Pree Advertsing) Atethod. 
Revealing information tree. Seidel, 7070 
HG Hollywood. Les Angeles 38. 


“THRILLING Profitable Home Busine 
Make fasteseller chenille monkey tree 
Gols, Bowers. Terrie holiday demand 
SSrormation free. Velva. Bouemla 10. N. ¥. 


LEARN $100 ipont easy, oe hybrid 
arthworms. Bie 


fence “unm 
toma ‘saverised “products " every0dy 
out gen hame catalog. “We” roy 
a ‘orders. Pree details, General Whole 
tales TissFr. Chicago oF Box 
SosaFP. San Francisco 
‘SAWDUST. 
13-8CH. Norwood, Ohio. 
THE Real Truth about Mall Order 356 


| is. serait, Ditwortn Devt 


 OvRSTG ok me 


fest Free" powerhouse “selting 

iar See a aig Sr 
Go. Dept. PX-854, 530 Greenwuod Chicago.” 
Tatu mae Gh ser ES 

ae 

Rha ties es 
ZOMG meron Foe, pa 

a 


ree “Sain Efe st, 
Hkeksonviile @. Fla” 


Bend for {ree explaal 


677 boo 
& Company. Box A-3. Lourie. Titnois, 

MAKE flexible molds. Cast plaques, fig- 
surinea: Bree aatople: ooker OA Shest- 
Rut, ‘Hamilton, Ohio. 


MANTED! Home, Producers. by manu | 
facturers in, our Clearing House’ Service. 


SEARETIME Prods Taking | Subserin- 
Become subegntracter, 


Hable Business. New’ machine, | tots. All Magacines, ‘Cat 
Pree booklet P.D. Co.. 442 N. Seneca, | Free. Cassell Agency. Westileld 1, N. 


Wichuls Ie Kadene 

sreoiiacmaey kaos Ceiee Os coe ante poo eee oy wa | wl a ATS Bact 

Pity a mae: sic *¢. | Good Profits. We furnish names | catalogue. Di ite 1404-8 Mitchell. 
Brac oxevines, late Ser | Satin sour argc: National Bor ta Dore as. Cai 

So sitsichceune PS Bast Powton | peste <a ea ee | FREE! "301 Pighiable Sma 

Py choles eset Dag came | muvee. ageke copaie sinpler Cute | Hoel. stare Gauelge"Betmant ure 

appliances atchen cig Pull deals| Bhd kal tree VashackPlavers Bios | Hote Sta Suerte, Beam 

er i a Rade eee 


ADDRESS Advertising, Postenrds,, Must 
pave tood haitdweiting. Box Ni 


Cee Par Saar Se Feat 
| Beowsiit’ New Yorn's7 12 Broadway. 
LUCRATIVE hobbies. booklist fee, 
Shoubick. 217 Clement, San Pranciscd 
BP Calivornin 


BUY, | Wholesale! 
Pree: 


‘GET $10.00, Orders by Mail! Nati 
Eyeptnine urnished. ‘ferrell 


prot 
‘pogara! 


SIAILORDER “oy To Baal etal. 
spirstime, home berinners handbook asc. 


A A 


(PATENTED (dea, Turn dgcarded tres 
 Feceptacie. 3 


{JOIN The Protitable Hobbies Prosperity Prosperity 
into beaut 


ine 
Poritand 


te demand. 3 sales daily | Weual,, Wor 


ing ee 
Sen ete eey Geer eee Sy Pane Se en Ea 
Peseta QO BSE BAS ees er 


BEL To Gar Onna By Ma, Fa 
sufuctlona ~~ Everythi le Orders ‘big "mon ers. Free 
Hied. Big earnings. Write: Skidmore, 131 | *Whtotesiie Ide" yer 


Pino. Efabethton, Tenueasee 


‘MAKE Perfumes, 


‘Box 426PC. (io, oaliforniae 


reBAR ers, and Bar east at wholesale, 
sto prod, “Gotu 
Bene nox tos” Nori, Hollywood, Calif, 


DRAIEE, Earthworma!! Easy! Proftable! 


Information.” Gnotual Zee | 
pi MAKE mon 


say, Blt 


Febiiing Cosneay, fee worth “iter 


nao EY im sy oh ie en Fete at 
iy Dune. Experience 


|, GEARN tavioible Reweating! Harris Re- 


hid New Orleans 10. 


FRANCHISE 


Fiunities nationwide. 
ascinating: profitable buninene 
Reenuest 


‘ron ‘aitations. 
formation immediately. Wation- 
ai Franchise "Reports. Te-810. bao "North 

Ractlfen Srocue, Chios i, Hine 


GOLORGLAZED Concrete pottery, mai 
yiltout molds. Patented: mndthog. Come: 
feryprodiets? novelties tes “Basement 
ar oritg ie tite 
Jet, details tree. Men ‘only. ‘National Pot 
‘shit Grandapids “alinnesca 


‘“wnen “dealer, qualified make 

and up. Detals on redueat. 
rerritories limited. Sei 

Box ‘ieveland 8.0. 


Electric Co. 
JAPAN Imports! Unusual 
deed? Atrmail $2.00 Postal money geder for 
Yaluable samples and catalog. Williams 
Exports, Box 89 "Tokys. J: 


‘Greeting Curda._At- 

iy. big profits. 

ial, “Start in-home. Complete 

‘Litho Pu Co, Tait 
‘Beattie. Washington 

“HOW, To Bulld Your Own Mallorder 

Business. Booklet 256° W- Jensen, 5318 


Every, 
Thhed Free Gordon Products: Box 1032A, 
Syracuse 1, N.Y. 
eee ‘of a 
Yor folder. 
‘40-P 30: West 
Shienes 2 Mlnoln 


‘make money! 


“830-000 ‘items. Literature 
"Eamt Third St. Duluth 


wgure-Way" 
Ceidorok’ cand Rapids Michigan 
$00.00, WEEKLY adarewing postcards. | $4 


inttructions Se. Roland, Box 361 


Satie Washinton 
‘BIO. Money. 


AN stlutop ‘Products, | “nese 
‘Washington Bireet, | 


Be. Gene 
Contests. t009-A" East bth, "Duluth, 
SHlanesota 

MANUFACTURE Rhiueston 
‘dewey “at “horn 


beings 


» and Pearl 
e kaeat crentiona, tre 


Of settings, 
sings 20st 
aves New York 10. Wew Yan 

| EXCEPTIONALLY Profitable Home Mall. 
order Business “Plans. Lewis Baruett, 
Richland "Georgia. 


ie Ra 


START A Buying Service. buy whole- 
sale thgusah nationals advertise’ prod. 
‘incounte. Pomteara trues detail, ‘Ame 
ean Buyers". 600-8 Linden, Butt 


“GUARANTEED fonerinaker at home. 
Foes Skeet ce. Nite Ter sample offer. 
Fates Bex 8, Tu 


DOLEARS ta your mailbox” aa 
stock innestment. plan i Gem. 
{antic “Pleasantville New Jersey. 
‘START maliorder business without eapi- 
tal, Pree advertising method shows how. 
Write: Box 2001. Lawton. Oklahom 


ae 


Sie FROM Square Fou Fivgead: Jnr 
geeteanry Write? Woodart, water, 


= 
ee. 


TRE WEEKLY addressing, envelopes. 
Si “Terungable. A 
Spring Vatiey 6, New Yu 


MONEY MAKING 
OPPORTUNITIES: 


Se age ees a 
en ee Sa 


Hage Fae 


entrotn. ‘Seattle. 


25th Hust. Salt Lake 6. Utah. 
GET Dollars tn Your Mail. Keep 
Every Cent-Orders Pilled Pree. Gerimerea, 
Box 142 Dorchester 24-C. Mass. 


ALUMENUM Awnings. Sell yourseir 
Sell neighbors. Factory prices, Write Ali 
Weather: Bow 10254. Tampa, Florida. 
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FREE Book "505, ad 
notes.” Work Home’ 
Odd!" Pacine-35¢. 

5200 MONTHLY Poribie Ralsing Fart 
worms!” Backyard, "“Gazage. Basement, 
Complete, Tuastrated let explale 
Falsing. feeding. packing marketing “25e 

‘Ozark, Worm Farm-V. Wiliow 


Successful Busi- 
pect something 
‘ca 


postpaia 
‘Springs. sissours, 

EARN $1.50 per order by just address. 
ing etivelopes.”" For. inforimation © send 
lumped ‘envelope to Box’ 1428, Mobile, 
‘Mabama, 

MAKE money at home, Write. Falcon 
House. Winnebego $. ilitois 

FREE Folio "$45,000; Unlimited Vaca 
tons. Plan.’ No. canvassing” mallorder, 
merchandise, equipment’ Unktiowa. Works 
Itselr—home! “Keer job, Hayllngs-PS, 
Carlsbad Cal 

MAE Bis Wong Rolie Parakeet 
‘ur market. Positively no selling. Birds. 
Instructions’ curnishea. National “Aviaries, 


Box 4007-8, San Diego 4" Callfornia 


MAKE bie money at heme, No invest 


everythin 
Es 


Pu details 
Frederick: 


We sup 


PIBERGLAS-resin materials included 
tm our complete plastics catalogue Van 
Horm Plastics, 1908 ingerscll. Dez Stotnes, 


‘“_ CHEMICALS & APPARATUS 


‘ATTENTION Construction Men ! 1" 
0 


hy ge 
Site, Pua tai aa te 
see ae aa 


LLUSTRATED Catalog: Chemistry, 
mineraloey, 30c." Tracey Labora 
forles, Evanston. Hiiaois 


‘apparatus for indus- 
Pate iaberatoriee 


$5.00 HOUR no selling, Rolane 
381. Partland. Penna 
GROW Mushrooms. Cellar shed 

a fall time. yeur Found, We 


crite bai Suntan 
Seattle, Washington, a as 

TOY tenes Ra 
Cee a 
Fete ie SRN BRS 
Box 268. Monroe Washing seta 

TOTURE Scat, ETE 
natu Sa ee ae aE 
ATES Bea ia ha, 


FOWMGLASAll Hinds, Latest produam: | 
iterate ie 


FREE Formula Cetalog. ABytbIDe an: 
lyzed 845.00, Wester Chetitent, Satem. Ore 


“LATEST employment Jfogmation Green 
land. Interest Rehires. Spain. Alaska 


CHICAGO has the 
columns airmalied $1, 
SAF" Chicago, Lines. 
NORTHERN Jersey Help Wanted and 
a icoluenns $1.00 airmailed. Adser= 
sce. 427 Stellen Avenue,” Mdgewood, N_ J, 
AGENTS WANTED 


Help Wanted 
Mortensen, Box 


yeh Sign Letuer Co, 


Frontier. 


sien Bie Mace ered 
Garant, Hab eases 
ene, 


pbecetsary. ‘Pleasant. 
proftal fed. by world-wide 


Indusity. Write Rawleighs.” Dept. i-U: 
Write Ral ees 
PSC" Freeport. Tl" ad 


NEW Jobs open in selling) Send name. 
cress for ave free iaaven 


figeles 43. Calif, 
VonHON-US~ dom 8s Amerie, 
Alaska, Spain. Fare Paid. 1000' 08: Joby 
to S16 000. ‘Trades. Otiee. Pactories. Seud 
‘amped self-addressed env” Job Oppor= 
funttlen. Waseca. 30. Minnesota 


century. Box 


LATEST iodern real 
formulas, Hist free. Moon 
$250, 


FORMULAS, 
itemise. 250 Aravle Street Valley exzeam, | 


MODERN Tormuiay Tor today's fastest 


Richard | Hein, 


gelline s bie-Drout. produete. Literature 
freer nalts Chem’. Ioti-a tampa 
Florida. nee See 
o __PEASTICN 


CPEBRIGLAS sheets—eut to size 
il itch sane dot 


PLASTICS home-cralt coarse for Mea 
and Women Tells und thows how fo make 
hundreds of fast selling Brass products. | 
AU! plasty’ ad materials Yor Sa" projects 
inentded “in cout at tools 
Reedea Course puss fof ieell Werte for 
ree tuokiet. interstate Training service. 
Dept, Basi. Portiand 13.0 | 
TREARTIC Sheets fea Tae 
tie 


se ata Paes 
Flastic: Supply Co. 2001 N- Grand | 
St. Louis 1 Mo. 


CASTING: 


Instic, eryvtal Tike new ime 
proved form 


lation: f 


MIAME Meip Wanted Columns 
powapaver. airmailed $1.00. Box 7 


Bo" Pore. 
~ SOUTHERN Califarnia—Job opportuni= | 
ee, of Business opportunities. teal es 


tate ang Rentals, “Air Malle 61.00. Ar 
jst Avenue, Arcadia. Calli 


mater, 43.20 hour 
fany other trades 
oi 


A lover 40 hours. Tranaportation 
fo 24 month coatract. Also jobs, wit 


Firme hiring. Jobe opes. wage rate, ‘nain- 
ple contract. medical examination, appii- 
ation form: ‘Air mailed. to. you tor 

"42.00, Foreign Construction, Bulletin. 
3 Hox 363. Dept. 28. Dalian Texas 


SiG PER. Week ojerseai! Cloris. track 
drivers. cooks construction men guards, 
‘fice workers, laborers, carpenters. elec: 
fricians. mechanics. etigineers. teachers, 


AB rorutar science 


other 
~| Se Dev. © “Opportunities 
Unlisted ‘into Commerce Bia 

Minnesota. 


card. today res 
showing new 


‘week worth a porteard to you? 
‘phi ish’ ead with name and addeet fot 


Re Festco-Matie’ corp, 
Madison. ‘Chicago 31 


ale five tial” play aay 
ier aay white for fret deus. Nive 
Hw" Mths eb We Chete # 

‘complete store, in your pogket, 
uy uolate ai mke Bie Brute Send 
ior eee irehandlse fatale Be 
dis Soreis Dept PS. M8 Broome Se, Kew! 
porkcty 


MONEY For Xmas! Make $30 and more 
during spare time 


z | deal For ou UE tovkn today. Federal 

Products’ ‘Evanston 15. ilinolk. 
CHRISTMAS Cards pay 75e profit on 

gus etortment “Brelusive 40 fou gt Name 


Elenining so Sellers Spmpies sent oh tal 


ADDRESS Advertising Postcards. Must 
ive tod handwriting. Box Nine. Water- | 


vething New and Sensation- 


‘Bepe._Eslele ew 
‘BIGGER Profits selling 


fon! Dept. H-136. St Louis, Missourt 
70 NEEDLEBOOK with thresders $7.20 


rots Ii pieee plastic Chrlsumas decazat~ 
fe kit’ ef ia Ho neta. 5001 other Bar 
Sean “R eatalog $100, lls 


nt Bird street. New York. 


Write Arrow Press. 821-B Pourt: Ave., 
Minneapolis, Minnesota. 


| , SHINE Shoes Without “Polish”. 


New 
: 


‘Commissions —Up to $10 per 
Sell bew and exclusive Ortho-Vent 
Cushion shoes, "Cail 


Soy rst 
oe ae ae 
fo Onio. - 


‘SEND postcard for Pree Mon 
Sti mytoas: 

@ 
in 


“CALIFORNIA greet smelling beads. sen 
salional sellere Partiestars Ifee Mission, 
‘Ban West Pico, Los ‘Angeles 6 Call 
BEAURIPCL Feather Pigtorer, SOT 
proht) Pree simple Apartado 5098, Mex: 


ET 
est children 


eae init Ske 
Seat ed 


NEED D airs cash? Oat hg Gee separ siates 
unusual line of housesol food 
Beta Every. housewile a 


Mets sent on Pree Trini. WHite Blair, Dept 
Satz" bare. Va. 


‘AMAZING Profits Por You selling Sun- 
aninte Qualls Christmas Care Neo fovea: 


per domes, Sell ante 


ent ot enperience: necessary, Nationally 
Famous 21 Caras for 81 0, tits on Sigh 
Feeat ot eat Fo SCs Si ce Sie | erat pear sea 
Wiaps Raay sine Samples on apbroval | count, tuneee Buy, Wholeale wales 
Art Studion “ine, Dept, | Savertsed. Appilances "Watches, Giltware 
minedeid Saas Pasadena 3 3 
Geil. Note. Bast’ of Hockies address | y ‘Ne 
Spvingsield Once = "One: 
ilidng Rega | “axGric aiveg Tapa’ Betta 
‘te iataceds at | gemuive handcarved salad ony ret trom 
Miecrhig Novelties, Book, stiches we Hieatn for, "$3 00 ample 4.00 
sing: Chisndar 6b, Promotional Die i quanulty “prices niki 
Hlcming anndan Go, Praaalional DU | nuit quay nee 
MAKE Moriey AC Home an fenewal head: | REVOLUTIONARY] Exclusive! 


quarters tor alt mpagazines. Liberal com= 
Mhltsloni, No experience No capital need 
ed. Supplies “furnistied, Welte for "Pree 
Catalog” McGregor Magazine | Agency. 
Bept. ‘Stout Morris Winots, 


‘MAIKE Money Pusi—(or yourself. chireh, 
organization Neelin’ friends, peigh 
bore big. Value ‘$1.00 and $1.25 Chrisunas, 
nd All Qcension Gresting Cards Lending 
2t'eard (boxes. Religious and novelty a 
fortments. “Gift Wruppings, ‘Stationery. 
Children's tems, Gilts, Gadgets Deluxe 

‘Geer 300 


“ADVERTISED watches diamonds. pent 


witoiesaie, Iaternational. “GiM” Roberts 
Portland 4, Ma 


‘SELL New — 3-Dimensional “astion 
Ghiilages (Bucher Get We 
Sake ‘extra more) 
fo" ldo‘, pits extra cash bots, Write. for 
Feature’ kasorimente von ‘approval. 

mat cards, $s 
f Ovide 


New" 
ington €i5-B. Sass 


| Hehat Sales Company. 


MTABY hesieork makes fastatiiag tae 
ful articles. Sample sree. Susmace Com- 
Pang. Brockton 64. Mas 
BUY Wholesale thousands nationally 
advertises products, at bis discounts. Free 
fholesale’ Plan." American Buyers’, 
629-8 Linden. Buital ‘Yor 


‘pEREE tonk,,"S05 Odd, Successful Bust- 


| ‘Work toe 
aa" Pacite-t0d" Oceanside: ‘call 


REED Money! $90 0 Yours eil_on 
100 tones New Christmas Cards, Other 


ems. wort wits satishal leader. Wile 
y—Pen/N Brush 38, 139 
Buae St. New York City" 


‘BUY Wholesale 490,000 Products. Lite 
ture Pree. Carter_ Box 6011-6, Chicago 80 

NATIONALLY — advertised — appliances, 
cookware. dismonds. watenes, typewriters, 
ete Wholesale catalog. S0e-—-J. J Davis, 
Go. 30 E. “Englewood Avenue, Englewood, 
New Jersey. 


Ko" caressing alae 
fmerencndise, equipment Unkgown. 
Iisetteshome’ “Heep fob, 
Carlsbad Catt 

MAKE 


‘Bell front door 


‘Extra zi 
ame plates 10 sendy neighbors. Retail 
Stoo! Pree. selling et 


$188—you make 
Et 


Fo. Box 194) 


ae “May Baral ee fast-seiling Bos 
‘Shirts Ae ‘ime, fall time. Sales ki 
fe fabrics Free. Boston 8 


| setwal samy 
fektore 


0 prepaid” "White Cumpary” 
Sromarcnds ina Angelos Sa"Gallornias © 
afigt, PROEIE selling 88 photo en: 
ete et ee * 
‘Be ‘Littie Rock. Arkansas, He me 
NALAN fo earn $180 up per, week Lon 
Needed, tnvention “aver 


No” lnveriment. 
Samples Write ‘Red. Comet.  ine., 

Littioton, “Colorado. 
RADE SALESMEN 


Seu Amazing Designs— 
30. tenes, 


use at 
Det 


AB, Maehes) § 


"SENSATIONAL Wi 


iches. Fines, 
appliances. 1968" cata 


fae S00, 
fiS-wa Pun A 


hue. New York 16 


ness! Complete line. Leattier jackets. 160 
shoe aives. “Bie commissinns, "No experi- 
uee, “no lovestment. Send posteard for 
Free outfit. "Mason Shoe Dept MC34. 
Chippewa Palle. Wiseonsth. 


‘RUN spare-time Greeting Card and Gift 
shop at home. Show friends. samples of 
‘ur new Iya Christmas: and All-ccaston 
Greeting Cards and Gifts. ‘Lake thelr or 
ders and gan to J00.. Brot No expert- 
Shee “necessary.” Costs nothing "try. 

ele Noday Yor saarbles on approval 
a ‘pepe.’ 105 “Petmaate: Seton 
Ae Wiciaaet 30905 Discrets! 
Free! Large, Cutaiog of Ratignally adver~ 
inners. Rifts, watches. jewelry, 


Distributors Division i21, Box 183%) Pater= 
fon 158.3. 


GET New Shirt Qutht Free’ make 
erage orders a day. 


Rreet. Santa, Monies, 


Csiifornia, 


\ Posteard Can Put You in A Fine Busi. | 


‘comimiesions teh 
CosDept: Pease ue Greenvoed. Chicage 
ory EDUCATIONAL & 

| INSTRUCTION’ 


(nBOOKKERPERS! Increase 


neeh Qperate yout owe amo 


‘ce, “Pui or epare, tm Mine etal 
ox “208, 
‘Rorth Garotaas 
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WANT A Diewe Jeb? New Opportunte 


PHYSICAL Therapy and Message. We 
train you at home. Barn big Droits trom 

ir dwn private pructice or work ‘ith 
Fonpirate’ ahd) doggie Prep canoe. Sea 
‘Desk 3. 4808) Sheridan 
Hoed._ Ghicauo4d“iisaous 

BE 4, Real Esiate Broker. Study. at 
ome, Syrite tor ree, Book today 
Approved” Weaver Seno! of ‘Bea enate, 
Or baw Bide. ‘Kansas City ao 

HIGH Sehoot diploma at home. Licensed 
teachers, Approved materials. Southern 
Sintes Academy. Box it PX. Station E 
Atlanta. Georgia, 


INCREDIBLE! _Wecom 
man Qverniaht! Pree Booklet" ijt. 
TET-VO." Hollywood "28," Calitorsin, 


qeSTODE, , correspondence for Doctor’ 
tee In 
Divintey: college 


Dept. P-s 
Siamapolis 8 


me 
fan approved. Write for 
et. Niles Bryant Behook 3921 Stock 

fiat Devt. 8. Sacrumeto 20, Call, 
PRACTICAL Nursing Learn Easly_ a 
ome Spare" Tine. ‘Bie rood 


Diploms | worl 


“DIPLOMAS, Home-Study. degrees, fold 
gp. F102 tree. Aurea, 156 West 13 Street 
New York ‘City 


53 ADVERTISING. AGENCIES, 
FOR ADVERTISERS 
EONS hart Fores TEER 
pave good handwriting. Box Nine, Water= 
town. ‘Mass 
“ao AIL, creer advertiery. ue he be tee 


MIRACKES via Sybsupactons Gontz liom readers: Pree Booklet Dieser & 
Free Autodynamie Brochure. Box” 84, ‘ind, New Yor 
Ere, Autedrnar Bosna. SerWeie and: New Yore chy, 


EDUCATIONAL books correspondence 
gourses. bought. sold. rented. Pree Cata: 
fon, "Wittard: Bayles, 211 Essex. Hacken= 
sock. New Jersey. 

"ADVANGE Paster!” 
$2 Chamberun Method. 


Te 
meat, Mel 7 


Tey. California i 
USED Correspondence Courses and Eau. 
cational Books Bought. Sqld. Rented. Ca 


‘Slog Free. Educational’ Exchange. Sum= 
mervilie. Ga. 


SE WORD aa Tree with year wate 
(gp, 8L.00—chrictisn Gititen, Ann Arbor 


‘CARTOONING, SIG 
PAINTING, CHALK TALKS 


ets," Cartoon: 
chatee ‘Dept foe" Plesannt HiIl Ohio, 


home study. 


Colleges. Box 812 
Keno. Nevada. fea, 


RECOGNIZED_CoTags Deeios_ ren | 
Palos : 


CARTOONING self “taught, complete 
Ua, LEO. Surmmings Studio. 2000 


GROW Mushigorss, Cellar shea ad 
fe, full time. year round. ‘We 
py $3.06 1b We. Bade ‘sas 60 


few weeks. Pree Atastie 
from fad) Dept. iba, sas Adiniral Was, 
Beattie. Washington. 
CONTESTS 
SEND 50 cents for lst, and detals of 
rises, Punter, @ Laval oad, Montreal 
Bee 


““SURPRIBES Galore!!! Pubulous Home 
Ancome Opportunity! Lone etabuisied ean 
{est idatra Send samp National Costert 


farniiga. len Sehgal oe ecetary. Hulett Box Gous-PS, aiamt 

Or. free tacts. Wayne School. Devt 

FIe35, 3535 ‘sheileld. Chicago 18, Uk | 47 DETECTIVES = 
HOOKKEEPING—Self-check course > DETECTIVE Training. Phillipa Secret 


8. Pree, aanntabiity eat Wri Py De 
comb, 1438 NW. 20th, Oklahoma Ci 


‘WELDING _ trai Hobart 
Weldinie School Box P-sal: troy. Ohio. 
VA'Contrnct, Beit equioment: Catatie Pree. 


ir 


Servies System. Ia11- North Reaneth, 
Chicago 


| Sta strec ste cout 
‘COMPLETE Drawing — Course 61,00 
Rlckimond Baterprive, Box 008, Auguite 
| Sepia eee tater ieee 
‘MAKE DaysGid —aaylighi-Aaorescent 
signs. No experience need tarting Kit 
Hoo. award Cock. Si" Martin, Saratoga 
New vorks 
OELLEN ITER 
Pe MACHINES 


Swieeenrreae pas pron oe 
fe acchtbes. Fupalies ‘apbalances. Diate 


“MONEY Protected Protectoeraph Gheck- 
pier yee Literature, Box 4T1-F. Bt 


ire 
5804 Lynn, Mal my = 


a PHINTING, 
TIGRAPI ETC. 


semilee Balnater Swrlte Reporter” Ghele 


BECOME « Doctor of Psychology or 
Metuphya 
Rappltiess. "Wit degree ot" PSD. or Ms 
Solve mental Worries, Pree book. Colley of 
‘Gnivernal Truth 6038: Broadway. Chieseo. 
GOVERNMENT Position! Home train: 
ing for Exambiation $9,95—feefunded it 
dione pags. Write, Genent instruce 
Box B05, St. Louis, Missoust 
caccuin 5 cea marvel Tasos aoe 
that calendar. ‘Learn to tel! the 


tived: easy’ to follow i 
I-Mental Company. S449 


SIMPLIFIED method teaches algebra 


instantiy, "81: guaranteed. “Ziemben. 6123 
Orchard Dearborn,” Miebiga 
OWN A Collection Ageney, pays big. 


Franklin Credit Hoanoke 7 


re Vireinta. 


fortran you ia 


me Macnee free tmipertalKeehaica 


SMEARN'While You Learn Auto And Diesel 
Mechanics, ‘Master this top Davin 

Many’ graduatep earn $100 a Wek, ind us, 

"K For tree 

wasn 


mended by. many “leaders. Send. posteard 
open pete information, Mens” Geaire 
Goth street, Ne 


TLeurn secret of econtentinent. | 


INVESTIOATOR Training 
Free partculars. Pree. ereden 
| ehithee Seeree Service System, 4300 Birond= 
| Sap entcaeo 15. rifinots 


vy 


irs 
japhone. AU home. quickiy. easily leara 

{o'ipeak. Prenen, Spanish. German Ruse 

slate Japanese languness by Line 


Fite ‘Bock. Linguapong entitute 
ROA Bulging: 
BUSINESS. ST 


Pun jesrning a language by Lin | 


“Son Pristine —Caivericads—Eavelgpee— 
Cifenlar, "Printing. 2 Darelay. Portes 


fuoith Viretiia 


PPSET | printing. 
oto, National ‘Letier 


50-1000 
1437 Broadway 


eich order now. Mayer, 
ford 58. Maan 

‘Air mailed, feat 
D&M Balen 


FREE samp 
| service. Postpaid. 
Dastopol. Ci 


ig 
a 
ia 


BUSINESS. personal 
aay eprint "Boro 


Pie Sampler 
iP Brooklyn 20 


PRINTING. mimeouravhiny 


ing. office wap 
piles ree samples i ‘Monterey 


2000 5 
priced "ara ‘mailed ties, Write Dixie 
| Matters. Ying: North ‘Caroitna 


rand. Los Abgeles 11 California 


1.000 ADDRESSES on gummed label 
$100.0. H. Hutenison, “die? Hemphill 
Fore Worth 15. Texas. 


BL SPECIAL SERVICES 

PEASTIC laminating of cards photos, 
documents. fe. Up to Pei—S0e: up to 
Bee" or Sxt'-—81.00: “up to 6x5" 30 
Prices for Plasite sealing any article Jo- 
seph Lush, Box 8. West Coraall. Goin. 


South Clinton, 
PUGH'SSeientine - Wiest 
Course”) Ambassador” Station. Los 
feles 5. Calitornia 


LETTERS Remailed from ¥.¥.C. 25 
gach. 6 posteards $1.00. Van Buren 81 
Bénin Street Peart River. New York, 


‘CARDS —(Dusiness-Personal)—Platelons 
Evgraving—€ lines 500, cards, card-case 
20, Fis, P.O. Box 200" Fiualee 


GQUALITY Printini, Reasonable prices. 
Good “service. "Free. price ist. samples 
| Southern. Printers. Alma, Geor 


“300 STANDARD. Letierhen: 


ee, cainiog arthur eteinpergeny 121-1 
Stebofn New York City Sh 


BO your own pri 
gue rules "We supply eeepyiing” Priat 
{or others ml fe Raised printing Hike 
engraving. too. Have home shop. Details 

‘Keiser P! Se Son: 


| es ee ‘your own self-molding rubb 


| ames 08 erintine” cute Pickiruboer, 
2 Wissonsin. a 
SPRINTING Precies 7 ule, Ls 
ae! Tarnbauut Service Leyeviies Penna, 


39 PATENT ATTORNEYS 


32 AUTHORS SERVI 
NO luck finding a book publisher? 


Write tor Free Booklet PS. Vantage Press, 
Bo Wert Sint New York” 


MEDICAL Laboratory Techtlque Learn 
gt home. Catalog tree Century College. 9 
Bast Ottio. Chieaco ti, ‘THlisols 


BOOK Manuseripts Invited—Co. - 
tive pubanerg since 1925. Meador Press 


|e & Show & Co—8-427. Snow Bud 
| ing’ Washinsten TD. G. Registered Pats 
ect Attorneys. Write for informal 

INVENTORS: Without obligation. write 
| for dutormation explaining the steps, Fou 
should “take ‘to ‘secure a Patent. Joh 


| Eedeioh Regttered Patent Atrtey. at 


Cota shington D.C. 


50 rorutar science 


S24 Newoury St. Boston, Mase 

HAVE, your book published (by Kelson 
Hall, 210 South Gtlnton, Chicago 6. 
(Pounded 1909). Pree details. 


REGISTERED Patent Attoriey offers 
seices. Sanders, 6130 Evans, Chicago 3, 


INVENTORS: Learn how to protect your 
vention Tooriet MPifent Guide | 


oon, Sbon requests 
floo!° Weare” registred to practice before | 
the u's. “Batent “Otis ‘snd prepared ia | 
Serve fou dn the Sandling of Your pa 
haltets Clarence “A, O'brien’ i = 
Farobson “Revistered Patent At 

426-6 “District National ‘Building Wask= 
fnaton, 'B. 6. 


INVENTORS Send ‘or, booklet 


sspateut’ Protection, for daventore” erie 
detailed patent information and prelimi 
ary sieoh to take toward ‘patent protec. 


ivideee “ot Invention’? form, 
Go. baled Merits | 
'b. ©. 


INVENTORS—It_ you belleve you have | 
an vention, we can make a preliminary 
feareh ‘on ‘your invention and!advise you 
‘Whether we think {tcan be patented Send 
for copy ‘ot our Patent, Booklet, How. to 
Protect your Invention” and. Invention 
Record” ‘form. ‘hp obligation. Mebiorrow, 

tiered Eaten 
ding, 


& 
Attorneys, 18 sD Vielor 


PATENTS —Irving_L,_oOwInF 6 
Molachien Bide." Waihingion 
Reaistered Patent attorney. 


“INVENTOR’S Guide’ and “Record of 
Invention” free on request. Prank B. Led- 
erimann, 154 Nascau Sireet, New York 38, 


| Sew Wore’ oC aRaCERE 
PATENT Gaara, $500 eid pa | mivines (30 tg 


‘ation. on. patent protection. Pa 
Beavers “Registered! Patent Attorney. $35 
Columbian Bide. Washington 1. D.C. 


Giiston Onk “Park.” Iinois 


GO Florida Winters—Maine Summers, 


Sell unpatented vention ike 1 did” tn 
tion $1.00. Upscn. Brownfield 
PATENT Seatches $800, 48-hout almail 
service Record of "Invention forms free. 
Write Patent. Bueinecrine ‘Service, Ti 
th ‘street NW. Washington. D.C. 


INVENTION form free and “Pat. | 


SSHNVENTOR'S Guide™ and "ecard o 
free on reauest: Prank 3 ‘teas 
Nassau Street, New York City 
INVENTORS: When you are satisfied 
that you have invented semething of value | 
Inrite me, Without oblikation, for atormas 
Hon®as tg "whut ateps you should take to 
tent. Ws 


eyed Patent Alty 
‘Washington 1. B.C 
00 FOR INVENTORS 


INVENTORS—Send for {ree patent in- 
fefmation “book “aid (oventor's Teeard 


Attar 


Aion Devartment 


Pat Warner 
you have ai avention 

for tale ms rated of unpatented, Write Ii 

stihute’of American Inventors, Dept. 304 

NW. Washingten 4 BU. 

“INVENTIONS — Pi 

unpcented stables fois, Witte Adan 

‘Fisher: Company. 6418 Tdaho. St. Louls: Mo. 


INVENTORS: Without obligation. write 
{or Anformation explaining, the steps. you 
should “take tg. secure a Patent on your 
Invention." John Heandoiph. Registered 
Patent Attorney. 206 Columbian ide 
Washington 1D. 


Record of | 


ent 
Harvey” Jacobson, 
forneye, “43-0, istrict ‘National Build 
ine. “Washington. D.C. 

INVENTORS If you consider your in- 

Mon to be something of. Importance, 
Pike sens, to Srotect UE itn "a United 
States Patent whieh sives you the right to 
exclude others. from making. using and 
Kelling your invention us claimed. “Patent 
Broteedon ior Inventors” outlines stebe tg 
fake to ‘secure patent protection. Malled 
prompliy Coithetit“obukation.Vicier 3, 


vane & Co. Merlin Mt “Byars, Registered 
Patent “attorney. 
Washington 


¥ Merita ‘Building. 
BC 


tormey. Woolworth Building, New York 


ent attorneys use 
Yaveation “protection “forms writ 
| Ang tases: FO. nox He, W 


@1___ INVENTIONS WANTED 


INVENTIONS wanted. Patented: unpat- 


gnted Tremendous Manufacturers. lists 
T4oe “Sitenell, 


Giobar Marketing Service, 
‘Oak Calif 


rt 
rt 


INVENTORS Don't sell your invention 
Patented or Unpatented until you receive 
fer. write Cowgill, Box 208, Marion. O. 
TAVENTORS; Hundreds of manutactur- 


cers have requested 
‘marta 


‘unpatented 
Gumblete promotion negvice. Pree particu: 

fits" expert advice and invention esgrd- 
Ihe" Superior 26-942 North Rodeo  Bev= 
tly Hills. Cait 


INVENTIONS Wanted. Patented. Pend- 
tng’ only. taventers Patent Exchange 
Hartford 1, Coun. 

WE have manufacturing connections 
capital "And energy. We need Your inven~ 
fons. Write Tnventor's Mart. 628 Esper 
son “idg.. Houston 2. ‘Texas. 

INVENTIONS Wanted. Patepied. uh 
ented Bend or free form "Re Gilbert 
Rdamec. Patent Brower. 3 Park Row. XY. 
© PATENTS FOR SALE 


TOARAGE doce seaweed. metal patent 
‘Pred Beck Galiitzin. Penba. 


$4 MODELS, MODEL SUPPLIES 


SHIP and other seale models. Most com- 
plete line in New England. Kits. atzings. 
Pines, books. tools. eseiues, motors. iitus- 
Frated, Catalog 25e, “James Bilas & Co. 
new ‘pepe PSod. sed Atlantic Ave. Bos! 


SHIP and yacht model Atiigel Ble 
prints Send Woe, for iusteated catalog 
B29 listine undreds of lems. A, 

Fiihes lone? Biowal Ave. ‘Royall Oak 


ie 
Chicago. 


inventions. | 


| GEARS and mode! Suppltes jor the tn: 
| yphloss Bend 190 for cattlogPleree Model 
Wores. Tinley Park. 

ar Saas aa 
‘$85.00 8 mechanical 


To. 845.00 postpaid. Catalog. Soe 
Berio “Gonpany “sis a4 street, Elm: 
jew Yor! 


eet for precision ‘ciling $1.00 
wes i Sane Fein 

engines, bollers, castings. Gata 
‘ston Boheboy. 2364 Pris, Rah> 


Models Lid. Kite. Pirtings, Plane 

tuart-Turner Steam Engine Casings, 

| 1954 Cataloe 250. Box 225 Andover. Mask, 
HOME CRAFTSMAN 


TaTGPE: ie geri (or Leuherert 
Eats i cre Poa moa a 
tt on 
| Spe tte Wen YAS 

LEATHER, tls lacing sui Pret 
caine ui attatrt a Warka 
| StS Ws 


| CPRACTICAL Painting” Wood Pini. 


icks you've never 
‘Craftsman. 115P 


jendous stock of 


| Oe Bae Se 
eather. tools, supplies and kite Tn Tenth 
Sutaiog Sex Bros ti “Nos dra. Deve 
‘PS8. Milwaukee 3. Wisconsl % 

ra 

A 


| LEATHERCRAPT. Metal Tool 
we" Painting “beaderaft: Bhellera 
aay other crafts, Pun, eas 


iti raf, 
1t-¥ourelt" 
he 


Worth 
SHIM Part Worth Texas 
TREE! LeatherKraft | Catalon Pree 
white Box Kein (Use'Livue Ze posteura 

Tandy Leather” Tulsa. Otiah 
FT of Highest 


LEATHERGRA 
for Advanced Hobbyists, Professional 
Crafts ‘Classes. Careful 
Uniform selection of too! 


nt 
are 


is als 
free folder” Retunded frst order. Apache 
Leather Company. 2600 5 Washitigion St 
| Hee Aries 


‘brass materi 
ter Company, 


pase Cony 
ats eatalogue. “Ciroat 


| Bouider Colorado, 


BUY | wholesale nationally 


te i 
Pian."" American Buyers” 630-88 Linden 
Butlato 36. New York 


SEND (06 Titan allied, cglog: 
HO'and O. Salley, 746 Clay. Winter Ps 
Florida. 


| aucust 1954 5 


lee list. 80e. ‘Modern Wooderait, 953, 
roadway. Bayonne. New Jersey. 
LAMP Size cypress knee nipple installed 
32.00. Cy Products, Dept. 3M Lafayette. La. 


NOVELTY planters for pleasure 
jatterns, instructions soe. 


ts. 


si 

S3'Hawthorne. Norwood, ‘Mass. 
KNOCKDOWN Cedar Chest Lumber 
ind Veneers. Free Price List Giles ‘Co. 
jrownsboro, Alabam! 


Jones. Engineering 


Company’ 1613 Main’ Fort Worth, Texas 


anatase a er 
a She eee aoc 
Bute 


Eat Dot Fe ‘Sioux Guy. Towa. 
from mature 
ne Bor sf Potunol, 


EI 
Kite inexpensive education 
gyatire Uelectrobie Appications, Box 4 


a COSTUME, rests 
hadiua and Hariiton plating 
South “Orange "Avenue, 


AF neal 


CATALOG, 02 goverument surplus {rom 
Taree greaniuatign 


Rocka 
Biles'Go." Dept PS, Route’ sa: Hock, 
72_ WANTED MISCELLANEOUS 

(Quicksilver) eon 

supplied.” Tantalum. Bismuth 

Products. Co — 

fe Moore ‘streeis, 

C,LIGHT meter. Commander, wanted 
weanutactured by. ‘emp Eien 
Heeves, Instrument Corp. 


Bat 
sist. New York 35.0 SOP 
QUICKSILVER, Patinum. Siive 


Di 
monds. Prompt Payment. Mercury ‘Termi- 
Bal. Norwood. Massachusetts 


WEARING APPAREL 


side Sei 
‘Aveiue. ‘Hew Vore sew 


— TATTOOING SUPPLIES 

"FATTOOING Course. and Supply Bro. 
ghates Sen Zeir Behool, “18” Lasley 
ockora ti 


TREASURE FINDERS 


TREASURE Hunters! New  1i-pound 
featherweight Mogel 101 lector for 
Hives and minerals. Money-back 
feo best avaliauie. Also Geiger: Cousters 
for, uranium prospectors. Complete Intor= 
funtion iree. ‘The Golda Compa 

W Gienoaks Blvd. Glendale 


Yon. 


a 


gators, 
Washington. 
‘MACHINIST ‘Tool and. Diemakers — 
ented, Vise Jock 


eteand io. 
Tamp Kite, complete with 

ggitwood' pease tublon. Wifing. fstares 
$5.55" No COD brittwood, "Box iaél, Ken 
More 21, 

POWER “Mower” Klin free_piaga iar 
piuctions, paris lst” Temes Mowers, 
Springtel na 


CEEVENGER'S cold bending ofamenial 
ruling Turnitare instructions 63.00 Weld 


“ WHOLESALE plumbing, — 
"Alm. 318 ‘a, 


iit. ,ffee, catalog 

RANCH Hants. 3 bed Tom ene 
Plans and 

‘Box “2asiF Youngs: 


30 
Eaaly built sing “house 
Mascorro, 1039" Waverly. 


TOY Plans Soe. 


~ BAROMETERS  bulld own—tiree infor 
pation Abler. i073 Third Avene. New 


OLD GOLD. JEWELRY, 
WATCHES, 


Serr mtg sed OE maine Send Me for tna 
Milnay-Pat OPO. 


SBisSxea Fork Gigs 


td, eave, Bend 
‘Dept i002 


for ‘Pree 
‘Wiest st 


GOLD. Silver. Metal Detectors, Geiger 
Gaunters for Grantunm. sineralights, Gene 
ational” new fully ual jodels. 
None Finer. tntormation Pree Detectron 


Gor. 18430" Vineland. Ave. North Holly: 
‘rood: California al 


miperal detec 


i 
Phoenix. Arisona 


URANIUM, Gold. Sliver, Treasure. New 
Power-packed. hi ye metal dee 


Eon 9) ae 
ica Pay ene ee eaee reais 
siemecar ene ait | meee 
ame 0 one a | ington 6, D. 
‘addressing envelopes | TREASURE—M. 
oie, Sot Ti Sead Cee | EES 
| periata ot betk sara 
Sits, ATER | eee heat ae See 
: Sete coanisd Geenea ae 
Serle ehh GARE | Mette Shar Sn hp 


het. Brooklyn 13. New York. 


ers, 


‘Box 
3852. Portlane ‘50 postpaid. 


formabce. Free 16 page illustrated booklet 
Fisher Research Lab. inc. Palo Alto, Calli 


78 WATCH REPAIRING 
WATCH and clock repairing books for 
oboylate, Bree, informatlon North Ameri- 
can, Dept, 34H 2350 N. Milwaukee, ‘Chi- 
‘cago 47, iilinots 
WATCH Repalrine—Modernised Corre: 


spondence "Course information. 
atctiealing Institute Box MiB bos 
Angeles. 

Materials 


waTcnaaean — tess 
‘Supplies. Watehes Catalog. Gales. BOX 
{gd eae 0, init 


doors, Spare, full tiene, Year found. "We 
Pay $3.30 tb We paid ‘Babes 

Zoom tnd, Dept. ist. 20s Admiral Way. 
‘Stattie. Washington 

2 Noss BAL MaSGRLTAREOUS 


7ATCHMAKERS! Beginners! Watches 

Movements. “Descriptive list” Bos 180 
'90,_titnols 

9 MISCELLANEOU 


ADDRESS Advertising Postcards Must 
have good handwriting, Box Nine, Water- 


52 rorutar science 


CHILD'S handbas. compact. lipstick. 
comb—81 00; Pi iees0e, Prepaid, 
ae eras “Galt. 


fate’, Box 


| Hawn “Sima 

iF pane in Bie Malle” Get 
| many. 25e Cash Refundable. Walter 
Bix, Box 621-8, Cleveland 1, Ohio, 


BUY Wholesale! 30-80% Discounts! 
Bree! Large Catalog of Natiqnally adver- 
tised appliances, gifts, watches, Jewelry 
cameras,” typewriters. tools. kitehenware 
te; “Start your own fully” sei-operating 
fail "order 

Wh 


Disteibuiors. Division 128, Box 153, Pater~ 
GET the Opportunity Packet for the 
latest. and’ best money-making offers’ in 
Rallorder) Ereryihicg (or Joe Redmon 
Capitol Heights 2. Maryland, 
‘SWAP uni 
Your name. address and names of 
‘you Wish to swap plus $1.00\ for 
Ist of articles and people wanting to swap. 
Your name added to st tree. Tradex, Box 
a0, Jucksboro "Texas. 


Lock ‘Proucts Dept 


YO. Hollywood 


0 PERSONAL | 
DETECTIVE'S Opportunities. Detective 
particulars tree. Write. Wasoner 
West 88th. New York 24 


rman. 170 Broadway. New York. 
Sometin 


felally ueeased. Established 1922" William 


Canada. Estabitahes 


LE 
man Overuigh | Free, Booklet! Bios, Box 
va. 


BACKACHE? Try these simple exercises 
Beeheme for reliel. Send $100 ‘to O- 
A135 | White Pi 


TEXGRAY Mind." Dangerous power over 
gthers. (Detalls—i0e). Hrishnar Institute, 
Box 812. ido,” Calif 


INVESTIGATOR Training. Experience 
unnecessary. Many opportunities. Send for 
Free particule. Pree credentiais. Ex 

‘change Secret Service System, 4300 Broad- 


1608 | Wap. Chicago 13, Tinois” 


CBOY vitamins direct. Amaiing savings 


28.” California Catal 


HUY Wholesale thousands nationally 
advertised products at, big discount. Free 
‘Wholesale’ Pisn."” "American Buyer 
G31-E Linden. Buifalo. New York. 
RECEIVE ‘Magazines. samples, 
Jonues... Mails” ftom everywhere. 
hundreds. "Get 


offers. 
ing’ "Service. 
Rhode Inland. 
1G interesting malls three months 95e, 
year $1.00. Harvey ‘Teeple, Decatur. Ind. picvrery’ Fre 
MAILORDER directory of mailing lst 
sources for $1.00. Huber Enterprises. 163 
Harris’ luce. Spartanourg. So. Carolina, 
1001 HOURS of Fun, 25e. Games. tricks. 
pussies. Sanford Sales Go. 110 Broadway 
jew York 38, New York i 
EYEGLASS forging prevented perma 
nentiy. One wipe with ‘amnsing chemical 
cloth, Pree details, LoPrestu, RD2 


Viet 


HAND Gu 


in io hours, Write 


‘Whar 


erty owners ete 
1405 “B Street 
‘WHAT Is yoar 
uh 


tuoned, deodorisea ‘without dig 
ieuaranteed. 
wei 


i i treneral intel 

GROW Mushrooms, Cellar. shed. and 

outdoors, Spare. full time, year round, “We 

3:30 1b. We paid Babbitt $4,168.00 18 

seks. Pree Book. ‘Washington Mush= 

room Ind. Dept. 183, 2964 Admiral Way, 
Senttie, Washington. 


inrormation, "write 


FLORIDA. Jac 


FOOL your friends. @ postcards mailed | 
S100, Letters remalled 280 from ‘beautiful 
Newport. Rhode island. H. M Dorey Mall | 

fa "Armoid Ave. 


"Ee 
ou ean Now take 

gence test {or ndults 
in your own home. Very tow cost! For tree 


Feat. P.O. Box 401, Palo Alto, California. 


sailed 25¢" Beach pontcards 5-8 
‘Henry, 2257 Riverside, Apt. #3. sci! 


Catalog “tee. Matoska, White Bear" Lake, 


RESS Ai 
food handwriting. Box Nine. Water= 


ise Plate for “Old tn 34 hours! 

wig ot $15.95! Enjoy ‘comfortable, 
‘attractive {aise teeth, i 

spine 


‘Dental 


‘Newport, | 


eles 
heme Free tial ofters Write Pixacel, | 
Box 3983-8. Cleveland. Ohio 


¢, Correcis your Penmanship 


SEND Postcards trom Seattle. We will 
send You five high-grade catds Rowing 
Scenes in Seattle. You nddreon wid write 
Message. return to us and we mail. We pay 

ettin. Beng 


Perfect Penmanship, 


"FH you read Ena 


n excellent. recor: General Practice Atom 


Street. 1 Paso. 
led from any Cit 

ed Sem 27 Cn 

ing’ date de 

nbury. Michigan, 

‘CHRIST returned. 10 A.D, Pree litera 

ture, ‘Truth,"3i' Lexington, Phoenix, Arie 


University Test Bus 


ville — Letters 


24" ATTIC FAN KIT 


Heltdriven. ony 


's"pulleys. collars $ 95 
Be oie Soe 9 
ty ne 
itniia ‘WhotesAie Bidtmmurons 
Toa Me'Shne ta ePas 


iat 
to make 


‘See the Greatest Show on Earth with this 


GIANT ASTRONOMICAL Weta 


SUFFOLK SCIENCE service 
\ oer, arr-e MATTITUEK: N.Y. 


ASSEMBLE YOUR OWN 


DIVING LUNG 


Single Tank Rig......$3 
Double Tank Rig....$4 
wolutely nothing else to bus! We furnts! 
arts, plus complete Instructions 

on 


Hoses Tank tor 
‘negulator ‘und. Fittings 
Write for deseriptive literat 


EDW. AGUADO TRDG. CO., De} 
0, Bax 4525 Ploze Stction 


catatost 
Ey 


recoil = No pumping. Uses low cost Soda Cartridges 
Cal £3 Benjamin HE Pellets and Dart 


LOOK BETTER 
FEEL BETTER: 


Gireulotion .. relief 

from aches and pains. 

Four ‘opplicaters. ax. 

sure maximum eflec- 

tiveness for scalp, foce ond al 
body. Opercter on 110 volt, 60 
eycle A.C. Five day triol—money-back 


Bold shipment. Or, send $2; poy postman bolance 
lus postage ond C.0.0. charges. 


BEAUTY APPLIANCE CORP., Dept. V534-H RACINE, WIS. 


Everything You Neo 


™ 
Dept. 118, 114 


AMERICAN WITE WALL RUBBER O}/ 
3510 _Livernais, Detroit_4, Michigan 


A PERFECT PICTURE 
OF YOUR BEST BET— 
BULLDOG COUPLERS! 


FARM JACKS. Wri 
‘on complete line. 
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DEMAND OXYGEN REGULATOR 


$7 


FREE 
CATALOG 
Ortinger Flutter 10 and .50 
Gylinger Mouth, 
vi Fi 


$5.00 
$500 Clamps 

USED GOVERNMENT SURPLUS 

Terms check or 50% deposit and balance €.0. 


M. A. NORDEN SUPPLY COMPANY 273», 


RUPTUR 


BE FREE FROM TRUSS SLAVERY 
leen Non-Surgical treatment 


heate of Assurance is given. Write today for our New 
FREE Book that gives facts that may save you pain- 
ful and expensive surgery, and tells how non-surgl- 
ally you may again work, live, play and jov 
forsiginshemanner youdesire: There 
Hernia Clinic Dept. 3105 Excelsior Sy 


BUILD YOUR OWN 


AIR CONDITIONERS 


Jebbbbbbt 


Relief From 
Driving 
~~ Strain 


iminated with a HULL AUTO COM- 


PASS. Used more than 


HULL MFG. CO. / 


This is it! 
AMAZING 
FOUNTAIN BRUSH 
washes your car 
in 9 minutes! 


DRIVER'S AID . 


Att, PERFECT 3 
fook-au' amazi 
‘hove 


it 
a 


THE BO-DIX CO. 


7119 CLYDE AV. _CHICAGO 49, ILL. 


wesonss nt, [ 
$2.95 EACH OR 2 FOR $5. oo"? youl 1908 
ete, een seen i ONLY 


— uw 
FREE on 2fousif 2 
| FSEE.. car WASHES | z 
GIANT 100 POWER DAY & NIGHT ma = 
Sa TELESCOPE 
i ea eK 
bag ea Batty 'Sinahs do Yan aeto. ° 
[Ai 2 ere Sts * Built-in Suds Chamber © 
tha pact bgt uavonitte ay, & Soft-as-Silk Bristles rs 
© 3-Ft. Handle Keeps You Dry ™ 
© Rubber Bumper Protects Car 
* Rotary Hi-Pressure Action! 
‘| 
dae 
AY! Its a | 
moro- MATIC CoO. 
Ww 


sf 
Montreal 1. P.) 
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“TINY ATOM” ELECTRIC MOTORS | 


POWERFUL — COMPACT — PRACTICAL 


Wilson's dry-cell_ operated motors 
are "tops"—in. design. sturdy com 
Struction. electrical’ characteristics 
and" power. ‘Thousands in use. oy 
Model builders. experimenters, mod- 
el” fallroaders “and in industry. 


WAX 1%") 


*B 


HoGe PAC "Stountine, bracket and 
134" suppl Pr aettes 
KH! Price $3.00 

x14 Model 3100—"Tiny Atom” motor 


high 


Transparent plastic cise 
182s volte. price $2.00. Por higher 
Noliagen, price $2.80. 

Motor "Kit No. 96—-Sturdy. steel 


Ainico V magnet, ‘ball-bearings. Tee 
Tast-cooling 

Plastic box. with 2 pinions. gear. 

‘worm and pulley. Price $4.00, 


wer for, dol 
Jan “nf 


Monts. Write "Beal 


— WILSON'S OF CLEVELAND 


425 Lokeside Ave., N.W. * Cleveland 13, Ohio 


[AMAZING NE ore RADIO) 
Really Werks—Small aga. Pask of Clenratten ot 


QUALITY BOAT KITS 


WRITE FOR FREE LITERATURE 


PENNEY WOODCRAFT INDUSTRIES 


Shrinks Hemorrhoids 
Without Surgery 


Science Finds Healing Substance That 
Relieves Pain—Shrinks Hemorrhoids 


Science has found a healing sub- 
stance that shrinks hemorrhoids, 
stops pain promptly, ends bleeding 
—without surgery. Doctors report 
actual shrinking of hemorrhoids. 
Sufferers say, “Hemorrhoids have 
ceased to be a problem.” The secret 
is Bio-Dyne® — already widely 
used for healing injured tissue. 
This substance is now available in 
a hemorrhoid ointment called 
Preparation H*. Ask your druggist 
for Preparation H. Money back 
guarantee, “Trade Mark. 
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L338 


MILLER Knee Action BOAT TRAILERS 


and BOAT TRAILER KITS 
300 to 1800 LBS. CAPACITIES 


ACCESSORIES, TOO. 
QUALITY proved by MILLIONS OF MILES 


Sold on MONEY-RACK GUARANTEE, SHIPPED ALL OVER 
THE woxLo. Write for folders and prices. 


MILLER COACH CO. {,¢;; 
BIG NEW “MAKE-IT-YOURSELF” 
* 


Furniture Book 
Saves You BIG Money! 
with “How To Build and Repair Your Own Furniture” 
you'll be able to make sturdy, handsome furniture for 
every room in your home, at x fraction of what you'd 
pay in stores! You get 256 pages, 759 illustrations, 
163 easy-to-do plans! 

You Don’t Have to Be an Expert! 
Step-by-step directions, hundreds of simplified plans 
and photos take the guesswork out of every job and 
show you how to turn out professional-looking fur 
ture—on your first try! You'll learn how to make 

air tables, chairs, bookcases, desks, bedroom 
cabinets, shelves, two-way lamps, much 
useful tips on mirrors, glass table tops, 
pliances, picture frames, rugs, ete. 


7-Day Free Trial! 
Order your copy of this home owner's “dream book” 
now for 7 days’ FREE trial! On delivery pay postman 
only $2.49 plus postage—then use it for a whole week 
at our risk. If not delighted return for full refund! 
POPULAR § 

353 Fourth Ave. 


AIR CONDITION 


ONE TO THREE ROOMS 


FOR ONLY $26 


Seaperar endanreny meme 
Ppronyintmayrbage lagrany 
(hen rece havo ere de) 
Server ety Hb AE hosed pl 
(iho pts ip tanh Aaa 
pec er tng ey winaret ete 
Tyree suis tuck pipe omen, 
ictng tea 8800me cebu bens 
‘CoD ps siping. Py fot mee sve 
SMeeig om trp ented BET HOW 


MOTOR GU 


Queen Vicloria 
FOUNTAIN 


able this beautiful wrouelit tron 
ich brings new distinc 


Use,” Needs no ‘plumbing, “All with 
Eaten hose" onee and Fou Rave 
Ee ‘water fail that cools 


jor descriptive cirewlar, whic 

Includes other” beautiful teroupht 

fon en jaceestories. Dealer 4 
invited 


MADSEN MACHINE & FOUNDRY WoRKS 
‘Cornwell a. 


FIND URANIUM!! 


GEIGER COUNTERS 


FINE BOWS and ARROWS 
SELECTED RAW MATERIALS 
Catalog SC send tor it 

HAND 800K— 


lestretioas on tanieg sod 
‘Shooting Arehery 75 


LE. STEMMLER CO. 
Monavie ox WL IN Y. 


EASY to EARN 
EXTRA MONEY 


You can do it this pleasant spare 
y right in your own home. 


Its 4 daily, No experience nec 
rite to 


NATIL.ENG., tox 21, w 


60 POWER TELESCOPE 


VARIABLE EYEPIECE 20x-40x-60x—BRASS BOUND 


jown, Moss, 


$3.98 
fy 


CRITERION CO. 
DEPT. PSB23 


331 cnurcn sr. 
HARTFORD 1, CONN. 
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own your own business! earn up to 


$75 A DAY CLEAR PROFIT 
in your back yard or basement! 
MAKE CONCRETE BLOCKS With Amazing New 


mi 
| LOW PRICED GENERAL BLOCK MACHINE 


“Ja, WORK CLOTHES! 
SURPLUS STOCK FROM 
MIDWEST SUPPLY FIRM! 

Terrife values you've got to see to believe! 


™: 
YGS"Now ony 4 for $2.99 


‘What a buy! 4 for the price of one! These shirts, though used, are 
‘ready for long, tough wear, In blue or tan. 


Covent eat $1.95 
i Now e 

Speedo oY 3 for $5.75 
ExrisrkcTion GUARANTEED: Yur mone uk Ifyou cat 
Selec true unre Yu ar se FOOT 
Ema ey 

Soe Sins in 80 Bra 
GALCO’S SALES CO. Dept. 248 


7120 Harvard Ave. 
—— 


money with 


Lat ee 


hours of summertime fus, Con 
structed of heavy gauge steel, they 
‘outlast other toys 3 to 1 


sw 
Aa Lote—S1685 West SATS 
+ FREE CATALOG write to 


THE CHAS. WM. DDEPKE MF. CO, ROSMOPE I, 


“LOOK, DAD! ONE HAND’ 


America’s Only Rigid-Tex 


Weighs Only 
39 POUNDS 


Vio Holda Mfg. Co. 
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Buse THE NATION'S No. 1 


‘WELDER’S GLOVE 
You will be convinced 


These gloves ore mode trom 


Demand This Trek 


WAR ASSETS f DIV: Votumé sats co. 
eet Bt 


“. Los Angeles 29, 


NEW! GEIGER COUNTER with 


LOUDSPEAKER! 


140 W. Providencla Ave 


2UY FROM MANUFACTURER 
Peay ATTIC EXHAUST 39%: 95 
¢ FANS 


Ac. U10v 
RINGTON 


For Uv ie 3 

vomes “ "stones Wf you cannot vi 
MoTELS for Fan Parts and Electric 

pee Motor Catalogue 


Albin Machine Co. 750 bth Ave., NAY. 10, ¥. 


Send Check or Money Order WH. Jeflerson Ave, Det 
0.0. tend $5 deporit 


NEW LIFE cuaranteep this ON E 


FOR OLD TV PICTURE TUBES! GOVERNOR ° 
& 


if BOOSTUBE SAVES TY PICTURE TUBES! 
Save up to $40 over new picture tube <é 


Weak, (washed our, “fading pictures, from 
old, long-used cubes become ‘light, bright, 
sharp — for up to six months — many 

times longer! Amazing new BOOSTUBE, secret of 

Professional service men, gives them new life! Anyone 

Can, ‘install — no wiring needed! Absolutely Guaran- 

teed to please, or purchase price refunded! State TV 

make, picture’ size, model number if possible. Send 
$4.98’ TODAY for’ postpaid BOOSTUBE and \instruc- 
tions. Satisfaction completely GUARANTEED! 


ALLIED, INC., DEPT.B 
2503 N. 3RD ST. © MILWAUKEE 12, WISCONSIN 


TELEPHONES 


Desk Stand Style 


Slightly used but in excellant condition 
wer ony Voluabte, Uses 


PIERCE LONG RANGE 


Universal Governor 


€@ stant variable speed selection and accu. ONLY 
{ate engine control at any speed sett ee 


eee crm $3Q50 
Sanh 


ate, 


Pulley extra 
Send Check or 
Mi 


‘ott $75. pratee 


lor "only $8.00 OA, 


‘Write for Complete Information. 
DEALERSHIPS. 
AVAILABLE THe PIERCE 

ROVERNOR Co., Inc, 


Oe ron 
Ander, Ania 


MICROPHONE, Dept 1-130, 1760 W. Lunt Ave, Chicago 2, I. 
BLOOD PRESSURE GAUGE 


Instrument Department 
2320-6 W. Mubbard Street, Chicago 12, It, 


-also complete line of model 
ta ships, planes. Send for 
complete catalogue 35¢ 


‘COMET METAL PROD. CO. INC. 


Richmond Hil 18, N.Y. 


S/CNM CP Lamy 
LAWN CARE 


Just fill in the coupon below to receive o free 2-year subscription. 

In each issue of Lown Core you'll discover proctical, seasonal tips 
‘on how to moke your lawn thicker, greener, more beautiful the 
whole year ‘round. Thousands of readers tell us, “With Lawn Care 
guidance you can have the finest lawn on the street.” Sign-up for 
Lown Care today! O M Sex & SONS CO 
21 Fourth Street, Marysville, Ohio Ako Pole Alte, Celiernie 


Nome 


Zone Stote 
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Regular Price 
Slide Rule $4 and up 


"Building Beautifiers” 


Can Earn High Incomes 


Colorcrete, a cementitious plastic, gives lifetime beauty 
and protection to drab, dirty masongy — concrete, stuccd, 
‘etc, — on all Kinds of buildings 

uring. Easily cleaned. Helps to daylight dark iacetiors. 
Choice of gleaming white or 30 colors Applied under 
Pneumatic pressure to form an inseparabl 


REI 
Gene Loewy, 545: Sth ra Dept. 4 


is easy, fascinating, high- 


ly pportunity to de- 
velop & lifetime business. ‘No spec ny 

use we supply full inscructions and sales co- 
operation, Colorcree machine is simple to operate, easy 
t@ move around. Write today for Opportunity Book. 


Seereeees CULOF CTE TT 
Mich! nad 


CHILD's 
2 PASS. 
‘MOTOR 
CAR 


ESHELMAN, 
for 


RELIEF...OR YOUR MONEY BACK 
Write now for free booklet and 
pictures of rupture care, You 
can be helped.,.work steady, 
syithlow cont, easy to wear Web 


ios 
WEB TRUSS CO. ont Pst aust, Maryland 


NOW! USE YOUR WILLYS 
OR DODGE AS BOTH A 2 

and 4 WHEEL DRIVE 
PS . 


Is. Write to Dept, PS-8 
giving address, includiag county. 4 


BRUSH-PUNNETT CO. 


S45 WEST AVE., ROCHESTER 11.6. 7 1 | 


WARN MFG. CO, Riveton Box OOH-BD Seate 6, Wath 
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s 
« FROGMEN suit 
~ SPEAR GUNS » 


U. 8. DIVERS CORP. 1049 Broxton ave, Wet 


eae Custom-Craft 


CUSTOM.CRAFT (DEPT. 8 ) BUFFALO 7, N.Y. 


\) 


(Aasxiliary Accelerator. } 
7k FOOT PEDA' 


Guaranteed fr Lite of Cor on Which Originally Intlied 


der from R. V. LEHNER, NESS CITY, KANSAS 


Dellered te You 


NEW! mansisronze WRIST RADIO 


AUCKERT ELECTRONICS, box 7400, washington 4, 0.¢ 


* COMPASS  * LEVEL GAUGE 
* ACCELERATION INDICATOR 
- all in one - 


At the first sign of overheating 
use new, improved 


Du Pont 32" Cleanser 


If a rusty radiator causes your <= 
engine thermometer to read high 
on moderate summer days, don’t 
wait forascorcher. Putin Du Pont 
Cooling System Cleanser right 
away. It cuts grease with deter- 
gent action, cleans out scale, and 
dissolves rust so that water drains 

out clear. And neutralizer in each 

can completes the job. Du Pont ° 


Cooling System Cleanseris Roepe 


thorough, safe, simple. 


mo 


‘LEANSEE 


Keep your radiator clean with new 
DU PONT ANTI-RUST 


Once your cooling system is cleai 
it that way with DuPont Anti-Rus 
new liquid inhibitor retards rusting, in- 
hibits acid formation and lubricates the 
water pump as well! 


kee 
Thks 


DU PONT N° 7. PRODUCTS 
From Chemical Research For Easier Car Care 


cP) ETTER THINGS FOR BETTER LIVING 


-- THROUGH CHEMISTRY 


auoust 195¢ Bl 


mmursome | Last-minute 
news & notes 


WEATHER REPORTS WHILE YOU DRIVE are now displayed along the 
Pennsylvania Turnpike. Automatic signs (connected 
to a rain-catcher, a temperature element and an 
electric eye that detects fog and smoke) show condition 
of the road ahead...Spare parts might be telegraphed 
anywhere in the world, suggests F. W. Cunningham 
of Arma Corp. Automatic machine tools can be controlled 
by patterns of holes punched in paper tape. These 
patterns, if coded for a teletypewriter, could 
be transmitted and used to manufacture the parts. ° 


A "SUBMARINE" THAT DIVES, ROLLS AND TURNS BUT NEVER GETS WET 
will be built to train sailors. Operating much like 
Link airplane trainers, it will duplicate a real 
sub's control room. Electric Boat Co. is to build 
it...Another way to make electricity from sunlight 
has been invented by the Air Force. Unlike Bell 
Labs' solar battery (PSM, July '53, p. 71), which 
contains silicon, this one uses cadmium sulfide. 

A four-by-15-foot slab would supply an average 
house... radar, a big help in controlling air- 
craft traffic, is being developed by several 
companies. Some proposed systems use mirrors or 
lenses to separate right- and left-eye images, 
eliminating polarizing spectacles. 


A_MUSICAL DOUBLE PLAY WAS OVERCOME at Chicago's outdoor con- 
certs this summer by installing delay units in the 
loudspeaker system. Audiences had complained that 
they had to listen to the music twice, first from the 
loudspeakers and then from the band shell itself. To 
cure this, the delay units now record the music on tape, 
pause a moment, then run it off through the speakers 
so that sound from both speakers and shell reaches 
the listeners simultaneously...An "electronic 
doctor" will watch over patients on the operating 
table at one hospital. It keeps a continuous check 
on blood pressure, heartbeat and breathing. Thus 

the surgeon can know immedi- 

ately if trouble develops. The 

Physiological Monitor was made 

for the Veterans Administration 

by the Bureau of Standards... 

Watch your car closely, warns 

the FBI. Auto thefts, which 

dropped after a wartime high, are 
climbing sharply again (see 
chart at left, prepared from 

FBI statistics on city crime). 
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Reading time: 3 minutes to learn how to 
‘+ cut engine wear up to 38% 


«= prevent loss of power, compression 
+ save 15%-25% on oil ... without ever 
changing your oil filter 


This Gadget is Worth 
$320,000,000 


«.-and I Discovered it by Accident! 


by Albert Wells 


[TALL STARTED the day I got the bill, $214.6 for 
an engine overhaul—and I had only 28,000 miles on 
the car! 

I told my troubles to a neighbor—a lubrication engi- 
neer—told him how I'd always changed oil every 1 
miles, changed filters every 5,000 miles. His answer 
floored me, 

“You've been wasting your money’ he said. “We've 
spent millions developing oil additives that keep carbon, 
gum and abrasives from damaging your engine. Your 
oil costs about 15¢ more a quart because of those addi- 
tives. Yet oil filters on the market today are made of rag 
or paper—they soak up additives like a blotter. The more 
often you change oil filters the more money you waste!” 

“But don't I need a filter to take the impurities out of 
the oil?” T asked. 

Hetookadeep breath." This willreally shock you. Engine 
damage is done by abrasives 10 to 40 microns in size (a 
micron is .000039”), Your oil filter can’t take them out be- 
cause rags or paper can't be packed tight enough without 
stopping oil fow when the fbers soak up oil and expand.” 

isn't there any kind of filter that does the job it’s 
supposed to do?” 

"No, except for the porous bronze filters they're making 
for supersonic aircraft, And you can't buy a filter like 
that for your car.” 

T asked myself: “Why not?” Next day, I tracked down 
the outfit that was making the filters for aircraft, and got 
the answer. These porous bronze filters were inade by 
fusing together millions of tiny bronze balls. Non-absorb- 
ent, they didn’t remove additives, yet they removed 
abrasives in the 10-to-40 micron danger zone. Could they 
be made for automobiles? Again, the answer floored me. 


LIFETIME FILTER TESTED IN CARS, TRUCKS, BOATS 
Test models had already been used in cars and trucks 


OPPORTUNITY FOR DEALERS AND DISTRIBUTORS 


A dealer and distributor network is now being formed 
to handle demand generated by advertising and editor- 
fal features in national 


being sold; they are awarded on the basis of 
grow with us. For complete details, write or 
Continental Manufacturing Corporation, 


for millions of miles, proving the porous bronze filter: 
1. Never needs replacing. 2. Saves the quart of oil thrown 
away with ordinary filter packs. 3, Increases engine life. 

Trouble was, almost the entire production was being 
absorbed by military and industrial users. 

That day I went to work on the biggest job of my life: 
setting up production of the Lifetime porous bronze 
permanent filters for cars and trucks (an estimated 

000,000 replacement industry). 
‘WOW TO GET A LIFETIME FILTER 7 
FOR YOUR CAR an 
Try the Lifetime filter on your 
car for 2 weeks: if it isn’t all I 
v back; 


ing case (install on any car in 
10 minutes), send make, year 
and model of your car and 
3 5 (we pay shipping) 
For conversion kit, which 

replaces your present filter fqnplgte Lifetime 
pack with Lifetime bronze, = : 
send make and number of filter 
and $6.95 (we pay shipping ). 
NOTE: a few cars have full 


flow systems; conversion kits 
for these are. $1 

Or send only $2 deposit, pay 
rest C.0.D. But do it today— _ifetime Conversion 
don't waste another cent on ‘it.feplaces ordinary 
filter pack replacements! ‘bronze clement 


Permanent Filter Division, Dept. FPS-8 
CONTINENTAL MANUFACTURING CORP. 
Washington Blvd. at Motor Ave., Culver City, Calif. 
Ship O complete unit for ___ 
make, model, year of ear 
D conversion kit fr 
make and number of present filter 
Tenclose © $12.95 for complete unit ($18.95—chrome) 
5 $6.95 for conversion kit (full-flow, $13.95) 
5 $2.00 deposit; send C.0.D. 
Panes 2 
Address. 
Gi 
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Advanced Chevrolet Engineering brings 
BALANCED CAR SUSPENSION 


for greater riding comfort 


Behind Chevrolet's big-car riding ability is a lot 
more than just a suspension system. Actually 
it's a balanced combination of size, weight, 
weight distribution, tires and suspension system 
design that gives you that smooth ride you 
expect of a Chevrolet. 

First of all, Chevrolet offers plenty of room 
in its wide, comfortable seats, cradled between 
front and rear wheels where they're least 
affected by road bumps, Chevrolet is a heavy- 
weight in its field, and the pounds are nearly 
equally distributed on all four wheels for 
greater stability. 

Then in the suspension system itself: 
Famous Unitized Knee-Action, exclu- 
EVER FINER ENGINEERING 
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sive with Chevrolet in its field. A front ride 
stabilizer that reacts against any body roll 
tendency. Long, resilient rear springs that, 
leaf by leaf, diminish road vibrations. Tension 
type shackle hangers that regulate rear spring 
deflection rate and provide for a uniform 
ride regardless of the number of passengers. 
And, double-acting airplane type shock 
absorbers that not only cushion spring action 
but stabilize roll and body sway as well. 
See your Chevrolet dealer and try out a new 
Chevrolet. See if Balanced Suspension doesn't 
give you a much smoother ride... 
Chevrolet Division of General Motors, 
Detroit 2, Michigan. 


EVER FINER CHEVROLETS 


Steelwork for the two-lane expressway reaches across a deep ravine near Princeton, W. Va 


POPULAR 
SCIENCE 
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Newest Super-Road Hops 
Daniel Boone’s Mountains 


Vaulting over rugged valleys, 
West Virginia’s highway in the 
sky, open this month, crosses 
76 bridges in 87 scenic miles. 


By George H. Waltz Jr. 


A SUPERHIGHWAY that engineers 
and traffic experts are calling “the 
most spectacular road in America” opens 
its tollgates to the public this month. 
This new road is the West Virginia Turn- 
pike—a hill-hopping heavy-duty highway 
that stabs through rugged mountains 
where no good roads, and no continuous 


railroad line, had ever been built. The 
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GULF OF 
MEXICO 


ROAD Bull S$’ DREAM of a north 
f express highways from the Gre 
outhern Florida begins to, come 
the openin, 
‘Turnpike. 
and how new 
route now open, 
thorized from 


mile-a-minute 
completed I 
Lakes-to-Flori¢ 
highways propos 


300-mile Great 
of high-speed 
ulfic officials 
nd North 


Charleston, West Virgina 
Princeton, on the Virgit 
nearly four hours to less than two. 


An Up-and-Doner Texas 


Anyone who has ever driven in and 
around the mountains of southeastern 
West Virginia—and up until now that’s 
all you could do—will never forget the 
almost virgin ruggedness of the country. 
As one of the new road's engineers put 
it when he first viewed the waves of hills 
that roll toward the south. “I'd bet that 
if West Virginia were flattened out, it 
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would be twice the size of Texas!” And 
he was a Texan. 

The new 87-mile high-speed highway 
does flatten out the mountains with deep 
cuts and leaps their valleys with bridges 
—76 of them, or almost one to a mile, In 
ile stretch southeast of Charles- 
are eight long spans and 20 
nd embankments that bridge 


high fills 
the valleys to smooth out the ridges. Few 
crows could now fly a straighter or more 


level course between Charleston and 
Princeton, 

When you enter the road at Princeton, 
its southern end, you find yourself on 
a smooth two-lane concrete highway, 
each Jane 12 feet wide and flanked by 
a nine-foot-wide_macadam shoulder. 


Your elevation is 2,400 feet. 


Steepest Grade Is Five Percent 


Some 18 miles farther north you find 
yourself on Flat Top Mountain, elevation 
.200 feet, the highest point on the road. 
From there your descent is gradual, until 
you finally drive into bustling, industrial 
Charleston. Here the elevation is only 
600 fee! 

In spite of th 


half-mile difference 
between the road's and lowest 
points, you never hit any hill that climbs 
more than five feet in every 100 feet 
(road builders call that a five-percent 
grade). 

Most of the grades along the route 
don’t exceed three percent—no hill at all 
compared to the region’s old roller- 
coaster roads with nine-percent grades 
that almost stop a truck. 

Besides leveling off the hills, the new 
turnpike has also ironed out the curves. 
Tight and blind 50-foot-radius curves 
are about par for the old, roundabout 
Charleston-to-Princeton route. On the 
new highway, you never ease into any 
curve with a radius of less than 1,000 
feet and you can always see at least 
600 feet ahead. 

As you drive along, you see views of 
mountains and valleys that no motorist 
has eVer seen until now. The older roads 
snake around the mountains, with inter- 
vening peaks cutting off the view. Roll- 


“\ 


i 


HILLS Al 


LEVELED by West Sy 
Virginia’s new turnpike. 


The inset at upper right 
shows how bridges, cuts and 
fills haye smoothed ow 
rugged profile of one six- 
mile stretch. 


ing along the pike you can see broad 
expanses of West Virginia’s woodlands— 
land where Daniel Boone once roamed 
and hunted when West Virginia was part 
of Virginia, 

Looking around you as the miles whisk 
by, you also see some modern wonders 
of road building—cuts 250 feet deep, em- 
bankments and fills more than 100 feet 
high, deep terraces cut into the sides of 
the mountains to prevent landslides, and, 
of course, the many concrete-and-steel 
bridges. 

As you head farther and farther north 
toward Charleston, you suddenly find 
yourself on the quarter-mile-long Four 
Mile Fork Bridge and you look down on 
a valley 300 feet below. Then, just as 


24] 


PRINCETON 


Bulldozers level a deep cut blasted through shale and sandstone for West 


suddenly, you plunge into the half-mile- 
long Memorial Tunnel, which bores 
through rock 600 feet below a mountain 
top. 

During the course of your drive over 
the pike you see another highway inno- 
vation. In the spots where there are su: 
tained upgrades (even though none ex- 
ed five percent), 12-foot-wide “creeper 


ie 
lanes” have been’ provided for tru 
These allow heavily laden cargo carrie 


to pull off to the right where they won't 
slow down the normal flow of 
moving passenger cars. 


Plans Call for Future Widening 
Eventually, when traffic wa 


ts it, 
the road will be widened to four lanes 
throughout most of the route. Four lanes 
are already provided at the road's six 


interchanges, and the necessary grading 
for an additional 30 miles of dualization 
has been completed. 

Close to 12,000,000 pounds of dyna- 


G8 rorutar science 


irginia pike, 


mite. were needed to blast out the deep 
ts and to provide fill for the many em- 
bankments. In the year and a half of 
work, the road’s builders—under the 
supervision of Howard, Needles, Tam® 
men and Bergendoff, the engineers who 
also masterminded the construction of 
the Maine and New Jersey Turnpikes 
excavated and moved more than 31,000,- 
000 cubic yards of dirt and rocks, That's 
enough rubble to fill 2,000,000 big earth- 
moving trucks. 

Fifteen miles of streams and creeks 
had to be diverted and about 35 miles of 
existing roads had to be relocated to 
e room for the new highw 

Yet, when all the tabs are in, the cost 
of the present two-lane, wide-shoulder 
road isn’t expected to total more than 
$1,300,000 a mile. That compares favor- 
ably with the )00.000 a mile, four- 
lane New Jersey Turnpike that was con- 
structed on relatively flat land. The toll, 
about 18 cents a mile for a passenger 


car, is in line with those of other high- 
speed roads. 

With this first link—and the most diffi- 
cult one to build—in the projected north- 
south road chain now open, construction 
on two adjoining s is expected to get 
under way. Virgin- 
ia is about to start 
ona sister turnpike 
that will cut across 
the southwestern 
corner of the state, 
joining up with the 
southern end of the 
West Virginia pike 
and extending to 
the vicinity of Mt. Airy, North Carolina. 
There it will link up with the projected 
North Carolina Turnpike that eventually 
will take the tourist through to Charlotte 
near the South Carolina border. 

Plans for similar connecting high- 
speed roads in South Carolina, Georgia 
and Florida are under consideration. 


i Produci 


Form on rails speeds pouring of concrete walls of half-mi 


++HINT TO AN UNHANDY HANDY MAN + + 


2 I found a loose joint in the gas line 
@ bothersome hiss. 


} To make it up tight, I flipped on the : 
light : 
is1yi a1) dyyf ay1 fo mo aus pup 
Hoven Lisenack } 


mrmegtarae ss 


tunnel through a mountain, 


Plans are also afoot to extend the West 
Virginia Turnpike northward with two 
spurs, one to Parkersburg on the Ohio 
border and the other to Wheeling, to 
provide connections with the existing 
Pennsylvania Turnpike and the under- 
construction Ohio 
Turnpike. 

In the meantime, 
however, the com- 
pleted West  Vir- 
ginia Turnpike will 
help to bring the 
motorists in the 
north-central sec- 
tion of the country 
closer to the vacation lands of the South, 
and to bring the products of the South 
closer to the industrial areas of Detroit, 
Cleveland and Pittsburgh. 

During the first year, turnpike officials 
calculate that more than 2,133,000 drivers 
will use the highway. In 1958, they ex- 
pect the total to be over 3,000,000. "END 
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Sandhogs Go Way Down Deep to Help Build Chicago Skyscraper 


Tw 
down 
der a Cl 


workman above is riding a bucket _ the shaft will support a load-bearing girder 
nk to bedrock 102 feet un- of the 41-story Prudential Building, now 
from Lake } 


son § 
ago street. Filled with concrete, going up two bl 


higan. 


Bike Pedals Pump Up and Down 


Josern Bexorreav, a French inventor, 
figured you a lot of energy propelling 
a bicycle by pushing the pedals around 
in a full circle. He altered the bike as 
shown at left, and now an up-and-down 
pumping motion keeps it moving. 


>PPHelicopters now blow raindrops off 
ripe cherries so that the fruit won't split 
and be ruined by the water. The violent 
downb! of the rotors does the job. 


Skin Divers Seek Undersea Oil 


Sxiw divers are going down as deep as 
250 feet in the Persian Gulf to look for 
oil deposits. Led by Comdr. J. Y. Cousteau, 

| famous French underwater explorer, a team 
of divers brings up rock samples for 

| geologists of the Anglo-Iranian Oil Co. 

A diver descends to the floor of the 
gulf in a sharkproof cage (right). He 
quits the safety of the metal bars to chip 

| rock from the sea bed (center photo) and 

| returns to the cage to deposit specimens 

| (far right) or to make the ascent. But 
the cage is always nearby for a strategic 

| retreat from snapping jaws, in case a man- 
eater puts in an appearance. 
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Indian Trick Aids Movie Maker 


Ir wonkep for the Ind 
photographer Tom M 
buffalo-skin disguise to. min 


of the animals, He was hunt 

a battle between two enra; 

fight is part of a new Walt Di 

The Vanishing Prairie, on which MeHugt 
and other cameramen work two yea 
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THE SUN would always 
shine on the plasticlens 
end of the spinning 
MOUSE satellite as it 
circled the earth 200 
miles up, supplying 
power to operate the 
radio transmitter and in- 
formation-gathering in- 
struments shown in cut- 
away drawing at right 


Scientist wants to shoot up midget moon as 


ED 


Spinning high above the earth, this MOUSE satellite would 
explore solar mysteries hidden from us by the atmosphere. 


By Herbert O. Johansen 


‘OR a space station that would circle 
the earth as an artificial moon, the 
MOUSE is as modest as its name. It 


T2 POPULAR sciENCE 


would be small enough to be built in 
your basement. It would have no ambi- 
tions for interplanetary flight, yet’ it 
would be able to probe far enough into 
space to study mysterious solar and 


TANSPARENT LENS 


cOsmiC-RaY 
ANO AURORA 
counter 

GeanBox 


cosmic radiations that now are hidden 
from us by the atmosphere. 

The man who wants to build the 
MOUSE (Minimum Orbital Unmanned 
Satellite of the Earth) is a serious, 25 
year-old physicist at the University of 
Maryland, Professor S. F. Singer. 

Dr. Singer’s midget mcon weuld be no 


{GAMMA-RAY 
f counter 


SUN'S RAYS 


SOLAR ULTRAVIOLET. 
Bay COUNTER 


euecteon 
COUNTER 


SOLAR CRAY 


/ Dial 


- ~ 
Se 


RECORDING HEAD 


RECORDING OFUM 


military stronghold or bombing platform 
in outer Its mission would be 
peaceful, Circling at about 200 miles 
above the earth, it would carry not even 
a live mouse or monkey. It would use 
instruments to make its studies of the 
upper atmosphere and report back by 
radio new clues as to how the sun’s radi- 
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ations affect our everyday lives in the 
forms of magnetic storms, the ups-and- 
downs of long-range radio communica- 
tions and weather. 

What Dr. Singer has concei 
job is a spinning, hollow 
aluminum sphere, about 
two feet in diameter and 
weighing 100 pounds or so. 
Most of the weight would 
consist of electrical-power 
equipment and the instru- 
ments for measuring cos- 
mic rays, solar ultraviolet 
rays and X rays. The whole 
thing, he believes, could be 
put together for about $50,- 
000. That wouldn’t even 
buy standing room for a 
of those 


ed for the 


midget on one 
fancy, giant space plat- 
forms that would weigh oR. S. F. SINGER, 


many tons and carry a pro- pf MOUSE 


hibitive price tag of around 
four billion dollars. 

To get his MOUSE up there, Dr. Sing- 
er would use a three-stage rocket. This 
would bring the cost up to only about 
$1,000,000. That. he points out, is less 
than the cost of a single jet-fighter plane. 
He feels that existing military sounding 


‘OND. 


HOW THE MOUSE ARTIFICIAL MOON would be 
launched. The small satellite sphere wou 

be mounted in gimbals on top of a three- 
stage rocket. Before take-off, the MOUSE 
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high-altitude research and 
expert on co 


rockets or models under development 


could do the job. At the recent Third 


Symposium on Space Travel, held at the 
Hayden Planetarium in The American 
Museum of Natural History in New York 
he described the MOUSE 
as “a logical extension of 
the high-altitude research 
which we have been con- 
ducting in rockets over the 
past eight years.” 

For launching, Dr. Singer 
sees his MOUSE mounted 
and already spinning in a 
nose cap atop a pyramid 
of three rockets, with a 
modified V-2 as the spring- 
board. As the V-2 was fired, 
the unit would leap straight 
up. Then, at about 50 miles 
up, it would start to curve 
slightly as the V-2 burned 
out and dropped off. Speed 
would be 7,200 miles an 
hour. As the second rocket 
took over, the truncated pyramid would 
gain speed and altitude, The curve 
would increase. At close to 200 miles up, 


as the second rocket burned out, speed 
would be 12,600 miles an hour, and di- 
rection almost horizontal. 


would be started spinning on its horizontal 

Each stage of the rocket, as it fired, 
would boost the sat igher altitude 
increase its velocity. 


ORBIT REMAINS 
CONSTANT WITH 
THE SUN 


AS AN ARTIFICIAL MOON, the MOU 
‘irele the earth over the North 

Poles once every 90 minutes. S 

would be in a plane perpendicular to the 


Now the third rocket would fire for 
the final boost. Its job would be to kick 
the MOUSE up to its final altitude, a 
little more than 200 miles above the 

rth, and to its orbital velocity of 17,- 

0 miles an hour, 

At that point, about five minutes after 
take-off, the MOUSE would be sprung 
from its bearings to continue on its own 
in an orbit forming a great circle, going 
over the North and South Poles once 

ery 90 minutes. And the burned-out 
third rocket would come tumbling aft 
itself a satellite. 

The MOUSE, now an artificial moon, 
would have to be stable in traveling its 


sun-earth line, it would always appear over- 
head at either 6 a. 

Spinning 

same end of the satellite always facing sun. 


orbit. This would be taken care of by 
the spinning action started before take- 
off. It would continue to spin in its orbit, 
but if necessary, small vanes in the satel- 
lite’s skin would enable even the thin air 
200 les up to maintain the spin. 


Windows to Let in Sunlight 


This spinning not only would stabili 
the MOUSE in its orbit, but because the 
orbit is over the poles instead of follow- 


ing the equator, the same end always 
would be facing the sun. Thus this end, 
in the form of a plastic lens, would admit 
the maximum of sunlight to activate a 
ontin ) 
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Inspector Gets Bird’s-Eye View 

Tue engineer—way up there—had to ride 
a bosun’s chair to inspect this transformer, 
largest of its ty 50,000- 
pound monster, it has 50 miles of wire and 
a ton and If of ‘al Elec- 
tric will use it to test circuit breaker: 


insu 


They Say Now ....... 


L, E. Brices, Foun Motor Co.: “If to- 
morrow’s car is to travel twice as fast 
today’s, it must first be made twice as saf 


Francis K. McCune, Gexeman MAN. 
GE Aromie Pronucrs Di 
utility companies will be 
ing a number of at 
in the next 10 years 

Wittam H. Wann, vick-presipenr. THE 
Du Poxr Co.: “The number of new chemi- 


En, 
ston: “Electric 
wning and operat- 
nic power plants with- 
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Army Tries New Marsh Buggy 
Tue 22%-foot marsh buggy above is re- 
porting in to the Army for field tests. Six 
10-foot tires wheel it through sand and 
muck, or up steep banks. With rubber- 
cleat chains added, the Gulf Oil vehicle 
takes to water like a paddle-wheel steamer. 


layer, humping it- 
self along the very rails it later will lay on 
s putting down almost a half-mile of 
y in Germany. Spanning the road- 
bed, it drops the rails—each 181 yards long 
—on ties as fast as these are put in po: 


cals which can be produced is almost in- 
and the research laboratories develop 
out 10.000 every year.” 


EVERSKY, PIONEER 
AIRPLANE DESIGNER: “The electronic capa- 
bilities of a combat aircraft ha 
isive than its firepow 

Eat C. Kuntcex, Iuuivors Instirure oF 
Tecnxou ‘It wasn’t long ago that most 
companies would hire anyone who could 
handle the job. Now they are looking for 
applicants who show the greatest promise 
and who will stay with the company: 


become 


even more d 


: 
3 
; 
a4 


ear”) 
war 


axis 
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Giant Gyroscope Tests Turboprops 


GAINST a_ polka-dot background of 
sound-proofing, high-performance pro- 
pellers get the works in this gyroscopic 
whirl-rig that simulates actual flight-testing. 
When a propeller is spinning at high speed, 
the whole rig, mounted on wheels, can turn 
on a 20-foot circular track to duplicate side- 


sway in flight. For safety, a 21-foot-diameter, 
barrel-like guard rim is lined with railroad 
ties. Engineers at the Caldwell, N.J., plant 
of Curtiss-Wright, who designed the device, 
say that because of greater control, it is 
more efficient than testing new prop units 
in an airplane. 
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LITTLE JET, named AAD Skyhawk, here carries 
extra fuel tank under i 


is that atom bomb would be mounted there. 
Two other extra tanks can attach to wings. 


Bantam Jet Can Tote A-Bomb 


A pantan bomber is being built for the 
U.S. Navy. It’s smaller than most fighter 
planes. It may well be the smallest bomber 
in the world. 

Yet it is built to carry an A-bomb. With 
extra fuel tanks, it can span the U.S. non- 
stop. At sea, operating from a carrier, it has 


/ 


BANTAM’S WEIGHT was cut by use of lighter 
components. Woman officer easily lifts 30- 
pound pilot-ejection seat (left), while two 
men wrestle with regulation 70-pound seat. 
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a combat radius of 1,200 miles. It’s fast. 
Douglas Aircraft, the builder, says it can 
outfly a Russian MIG. 

Jet fighters weigh up to 40,000 pounds. 
The bantam bomber, which is powered by 
a single engine, tips the beam at less than 
15,000 pounds 


PACKAGE COMMUNICATIONS INSTALLATION, 
ing 105 pounds, is held by Ed Heine- 
mann, factory engineer. In foreground is 
standard equipment, totaling 160 pounds. 


Next Month: 


nme Vovere ES 
ror YOur HGmEée 

The September issue of PSM will be 
packed with new ideas for every part of 
your house, from basement to attic. 


They'll save you money, add value to 
your home. Don’t miss this bonus issue. 


PSM Wins Safety Award Again 


Fon the third consecutive year, Porunan 
Science Moxtuty has been honored for 
exceptional service in the nationwide fight 
against accidents. PSM won a 1953 Public 
t Award, granted annually to infor- 
agent by the National Safety 
Council. The citation is in the form of a 
wall plaque, pictured at right. 

Accompanying the announcement of the 
awa also went to 12 other national 
magazines, was praise for the winners from 
Ned H. Dearborn, council president: “Their 
initiative and skill are really giving 
safety a voice that can be heard.” 
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GHT-LINE DRIVING 


How they pick 


America’s Best 


Here’s what he must do to win 
in the finals this month of the 
National Teen-Age Road-e-o. 


By Herbert Yahraes 


FoR four tense days this month some 
four dozen expert young drivers will 
jockey automobiles over an obstacle 
course in Washington, D.C., to see which 
is the most expert of them all. 

This contest—the finals of the National 
Teen-Age Road-e-o—will bring one of the 
nation’s fastest-growing events to a new 
peak. Two years ago, the first nation- 
wide Road-e-o attracted 30,000 drivers 
in 265 communities in 34 states, This 
year about 250,000 high-school students 
participated in 1,000 local contests, For 
the first time, each state will have a 
champion at the national runoff, Au- 
gust 10-14. 

This test of how to handle an automo- 
bile is so tough that even the way you 
get into the car can cost you points, and 


Young Driver 


the judges use an automatic jerk recorder 
to determine how smoothly you drive. 

Yet in becoming first national teen-age 
driving champion two years ago, 18-year- 
old Martin Desilets, of Longmeadow, 
Mass., piled up 801.18 points out of a 
possible 1,000. Last year a 17-year-old 
from the other end of the country— 
James Miholick of Honoiuiu—scored 
884.5. Few adults could have done so 
well. 

State champs compete for five college 
scholarships, or the cash equivalent, 
worth $1,250, $750, $500, $350 and $250. 

Sponsoring the contest at the local and 
state levels are chapters of the U.S. 
Junior Chamber of Commerce. Nation- 
ally, the Road-e-o is sponsored by the 
Jaycees, the Liberty Mutual Insurance 
Company and the American Trucking 
Associations. A dozen other safety or- 
ganizations cooperate, and a wide vari- 
ety of civic organizations sponsor local 
contests in communities where there are 
no Jaycee chapters. 

The skill tests are the Road-e-o’s most 


SERPENTINE MANEUVERS are traced by a car's 
headlights in multiple-exposure photo at 
night. ntrants thread the course forward 
and bi ard, are docked for jerky driving. 
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spectacular offering. At all three leve 
local, state, national—they start with 
something innocently called Straight- 
Line Driving. Anybody can drive 
straight, of course; the trouble is that 
here you have to prove it by keeping the 
left wheels of your car in a lane marked 
by five pairs of teed-up rubber balls, 
each pair so close together that you 
graze one if you miscalculate by even 
a whisper. 


No Rubbernecking in Reverse 


Going forward is not extraordinarily 
difficult, but now try it the other way 
—fine practice for backing down the 
driveway without touching a newly 
planted lawn. You get docked for every 
ball you nudge and for every time you 
stop. Entrants have picked their way 
through without grazing a ball but been 
penalized most of their score for lean- 
ing too far out to see where the darn 
things were. 

Next, in the local skill test, you wind 
your way through a row of barrels sit- 
ting in the middle of a space that looks 
scarcely wider than a one-lane road. You 
lose points for every instance of jerky 
movement, uneven speed, and of stop- 
ping and backing to avoid hitting an 
obstacle, Then you do it backwards, 

For the third problem, you breeze 
along for 150 feet, drive through a gate- 
way as narrow as a garage door at 20 
miles an hour, and then stop with your 
front bumper directly over a chalk line. 
You'll lose two points for every inch you 
travel past this marker, and one point 
for every inch you fall short, And if you 
fail to stop smoothly, you'll lose 15. 


Parking: Only Perfection Will Do 


All you have to do now is to park par- 
allel to the curb—with points off for fail- 
ing to make proper signals, backing more 
than three times, racing or stalling the 
engine, hitting the stanchions that mark 
the stall you are trying to get into, and 
striking the curb. 

At the state Road-e-o, the skill test is 
much the same except that the ‘round- 
the-barrel problem is replaced by some- 


thing called Curve and Offset. You ease 
around a sharp curve, find yourself 
narrowing right lane, and then swing 
suddenly but smoothly to the left and 
straighten out—without brushing any 
stanchions. Next you retrace your course. 
backward. 

The chief change in the nati 
cept for a general toughening up. is 
introduction of a problem that might be 
called “Please Put the Car Away.” Here 
you turn from the street into a twisting 
driveway and then into a garage that 
wasn't built for these wide modern cars. 
y a few of last year’s state champs 
got in and out of the garage smoothly 

The course was laid out in Washing- 
ton’s National Guard Armory and some 
of the drivers found it hard to remember 
that they had to make hand signals even 
though they were indoors, It was odd 
to be driving on a wooden floor, too: 
Furthermore, each champ was using a 
strange car—a new Ford, Plymouth or 
Chevrolet, with standard gearshifts. But 
Road-e-o officials said the teen-agers 
did amazingly well, “A lot of adults,” the 
course steward added, “can’t back out of 
garages as these kids do. 


Show Goes on the Road 


In state and national Road-e-os, the 
obstacle course is followed by a road 
check. The one in Washington runs to 
74 miles. All you have to do is drive 
through the worst of the capital's traffic 
while a judge sitting beside you in the 
dual-control car tells you what to do and 
checks off on his chart how you do it. 

It’s almost unbelievable how many 
mistakes can be made in the course of 
20-minute ride. The judge’s chart lists 
12 ble errors. Thirteen are things 
you can do wrong just in getting into the 
car and pulling away from the curb. 
Others are common driving mistakes. 
(Do you ride the clutch? Do you scoot 
across intersections? Do you rest your el- 
bow on the window frame?) Attitude is 
important, too. Cockiness can cost you a 
pocketful of points. So, on the other 
hand, can hesitancy. 


[Continued on page 236) 
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STOPPING SMOOTHLY, driver must brake down 
from 20 m.p-h. in 40 feet and stop with hit 
front bumper directly above the white line. 
Performance is measured in half-inches. 
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New Big British Tank 
Gits Thar Faster 


Fast and highly maneuver- 
able, Britain's newest heavy- 
gun tank-the Conqueror at 
right-is so big it’s said to 
dwarf a previous type that 
ighs 49 tons. Actual details 
are secret except that it car- 
ries a four-man crew. 


POPULAR SCIENCE 


Italy’s Plates Light Up 


Iratan traffic cops are going to 
have a lot less eyestrain—and speed- 
ers a lot more tickets—if a new 
license plate now on trial in Rome 
is adopted for official use. 

Numbers made of white trans- 
parent plastic are set over cutouts 
in the metal and lighted by a lamp 
behind the plate. 

As shown in the photograph, the 
illuminated plate on the right of 
the car is considerably easier to 
read, especially at night, than the 
regulation license plate can 
the car's left. 


PPPA new process impregnates 
paper with a chemical that kills 
germs. It is expected to be used 
in making napkins, soda st 
and paper cups. And bal 
now buy waxed wrappers with a 
built-in aroma of — fresh-baked 
bread, white or rye. 


New Big U.S. Tank 
Packs the Mostest 


Our in front at left is 
Uncle Sam’s mightiest tank— 
the long-secret T-43. The 60- 
ton monster mounts a long- 
barrel, 120-mm. gun—enough 
firepower to outslug any tank 
in the world. Three machine 
guns on the turret can be 
loaded, aimed and fired from 
inside to protect the tank’s 
five-man crew. Behind the 
‘T-43 are an M-47, a Patton- 
18 and a Walker Bulldog, all 
postwar tanks 


a ~ ot 


power plant, fast being built (inset), will look like this model. 


Britain Leaps Ahead of Us 
in Race for Atomic Power 


IREAT BRITAIN is a broad jump ahead — ducing around 50,000 kilowatts of clee- 

of the U.S. in the effort to produce elec- tricity by the fall of 1956. 
tricity from atomic energy. The walls of The first American atomic-power station, 
England's—and the world irst commer- to be run by the Duquesne Light Co. of 
cial nuclear-power plant are already Pittsburgh, is still in the blueprint stage, 
ing from the pastures of a former ¢ with only ist’s conception (below) to 
farm in the mountainous county of Cum- look when, in 1957, it be- 
berland. The plant is expected to start pro- 


port, Pa., may look like this. 
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Flying LST to Land Troops, Guns on Beach 


War the famed water-bound LST land- 
ing ship did during World War Il, this 
flying version can do, but hundreds of miles 
an hour faster. It is the R3Y-2, a nose-load- 
ing model of Convair’s turboprop Trade- 
wind. In action, the big plane will land off- 


All-Wing Helicopter to Fly Sideways 


A FLYING-winc passenger helicopter is the 
newest idea in whirlybirds. It would travel 
sideways instead of pointing its nose in the 
direction of flight. 

The novel scheme was born when Bell 
Aircraft pilots were testing a Navy anti- 
submarine, taudem-rotor helicopter. During 
test flight, the pilots began to favor sideways 
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shore and taxi to the beach. In a matter of 
seconds a bow ramp will be lowered to un- 
load Marines, guns, trucks and supplies. To 
pull away from the beach, the pilot, sitting 
in an upper-deck crew compartment, will 
simply reverse his props and back up. 


4 


flight because “it just felt better.” From 
there on company engineers took over and 
came up with the sideways-flying design 
shown in the drawing above. They claim 
that it will be more efficient, since the wing 
itself will supply some of the lift. Thus less 
power will be required from the rotors, 
saving fuel. 


Wun Thomas M. Lee cashed a chec 
a Los Angeles supermarket he saw the clerk 
photograph the check in a new machine. 
What he did not see was that the machine 
also photographed him—through a lens con- 
cealed behind one of the check-mark sy 


Double-Eye Recording Camera Traps Bum-Check Passers 


bols in its front (above left), That's how 
s picture (above right) got on a man- 


Police Dept. 
forged. The 
Chek System, 8 


cops say the check was 
is distributed by Dubl- 
DL Sunland, Los Angeles. 
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Troopers Set Road Traps for Trucks That Tote Too Much 


Drivers of overloaded trucks are casting 
a wary eye around corners of California 
roads these days. Lying in wait may be a 
framework of metal holding four scales. If 
a truck driving over the weighing platform 


carries cargo too heavy for the number of 
its axles, a state trooper hands the driver a 
court summons. Surprise is what catches 
the guilty—truckers never know when the 
rig will be set up along their rout 
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Tix slender evlinder being towed by the 
jeep in the picture below could be full 


How to Shoot of carrot juice or cooking gas. Actually it's 


full of delicate machinery, it’s worth half a 


158 Miles million dollars, and it's about to be shot 
aon almost 160 miles straight up—29 times 


higher than Mt. Everest. 


Straight Up Shooting a rocket into space is a compli- 


cated business, as shown by these pictures 
of the Viking missile-the most elaborate 


1 


ge) 
TOP POLISHED LIKE MIRROR, FIREPROOF-SUITED CREW 
3 for 4 highly exple 
5 ft. to fuel ta 
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ever released by the Government's White 
Sands Proving Ground. 

Looking like an overgrown stovepipe, it 
must be hauled to the shooting site and hav 
its needle nose and tail fins added. It is 

its liquid oxygen—at minus 300 


Built by the Glenn L. Martin Co., this 
e of rocket holds the new single- 


WRECKAGE FROM CRASH on return to earth is 
studied for the effrets of bigh altitude. 


rocket skyward. Blanket that 


6 THUNDEROUS ROAR of engine sends 71 
inks from desert he 


ation on condi 
speed of 4,300 m 


an ho 


r during flight. 
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Racer Doubles for Plane to Test Retractable Parachute 


Tus racing 


ng out a new air 
brake-for airplanes. The brake is a retr 
table parachute designed to slow fast-land- 
ing jet planes. To test it without the bother 


of actually flying a plane, British engineers 
released it when the car hit 140 m.p.h.. 
then pulled it back in by a motor when the 
car had slowed to 55. 


Beavers Air-Dropped to New Sites to Engineer New Dams 


Beavers 


living in forests overcrowded 
with them, and amply supplied with dams. 
are being airlifted to new homes where 
more dams are needed. U.S. Forest Service 
men capture the animals (above left) and 
pack them in pairs in boxes so they can be 
dropped by parachute (above right) to col- 
onize remote mountain areas. As the box 
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touches the ground, it springs open automat: 
ically and mama and papa beaver scamper 
off to found new: settlements 

Beavers were formerly transported into 
the wilderness by pack horse, but on the 
long journey they often be: Me ov erheated 
and died. Flown in, they 
health and take the jump undisturbed. 


Atomic Pram 
Totes Hot Toiler 


Workaen leaving 
hot areas in a British 
atomic plant are not 
allowed to walk 
through the corridors. 
They might spread ra- 
dioactive dust from 
their clothing, So they 
get ceremonious rides, 
like ancient gs, 
moving from place to 
place on a special cart 
hauled by another 
workman. 


>PPAuto components 
get a rough workout 
at GM's nev test 
station—it's on Pike's 
Peak. Engines, trans- 
missions and carbure- 
tors are subjected to 
high-altitude and 
steep-grade checks. 


X Rays Make Plastic Tough 


Ar THE sterilizer above are two 
bottles. That's right, two. After sterili 
at 250°, one bottle is just a blob. The other, 
previously bombarded by electrons from a 
million-volt X-ray machine, is not affected 
by the heat. General Electric plans to mar- 
ket such heat-resisting bottles soon, foresees 
plastic hot-water pipe. 


Detector Knows Iron from Gold 


Tins detector can tell one metal from 
another. It signals loudly when iron is pres- 
ent, decreases in tone when gold, silver or 
other metals are found. The Gardiner Elee- 
tronics Co., 2018 N. yton St., Phoenix, 
Ariz., says it will locate gold nuggets in 
streambeds, coins in beach sand, and pipes, 
wires and electrical boxes in walls. 
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Fortunes in Uranium 


Along canyon rims and roadsides, by air. and in the depths of 


old ghost mines, U. 


By Alden P. Armagnac 


A EADY rockhound hunting specimens 

in Arizona came upon several petri- 
fied trees. They had turned to rock of 
such a peculiar yellow color that she 
chipped off samples of it and took them 
to the state geologist. It was carnotite, 
an ore of uranium, and the logs con- 
tained 200 tons of the mineral, worth a 
small fortune. 

Another amateur rockhound, a Colo- 
rado high-school janitor, found an out- 
crop of uranium ore on the eastern slope 
of the Continental Divide near his home. 
Weekends and vacations, he shoveled 
away at it, until he had a carload to ship 
to a Government purchasing depot. Now 
the Atomic Energy Commission has de- 


MILLION-DOLLAR GRIN is worn by Charles A. 
Steen, 34-year-old geologist and prospector, 
after he hit uranium jackpot by discovering 
a fabulous urani jode near Moab, Utah. 


. prospectors again are striking it rich. 


clared his find an important one, miners 
working for him to exploit it, and 
a janitor no longer. 

A 34-year-old Utah prospector hi: 
sold $2,500,000 of the dull black rock 
that his diamond drill struck while he 
was seeking canary-yellow carnotite ore. 
His black stuff was inite, the me 
prized of uranium ores—pitchblende is 
one variety of it—and one rarely found 
in this country, 


Production Soars Under AEC Spur 


By guaranteeing to buy uranium ore 
at generous prices for years to come, and 
by offering handsome bonuses for dis- 
covering it and starting new mines, the 
Atomic Energy Commission has spurred 
U.S. production. At the latest tally, more 


PETRIFIED LOGS of Colorado Plateau, like this 
‘one in mine, are rich in high-grade carnotite. 
Biggest may yield 100 tons apiece. 

Mining Journal 
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UP THERE AND DOWN HERE, in underground 
workings, Colorado Plateau miners find car- 
notite-ore pockets seattered through rock. 
‘This scene is in larger-than-ayerage mine. 


than 600 mines in this country were 
yielding uranium. U.S. output has out- 
stripped Canada’s, and it now ranks sec- 
ond only to that of the world’s richest 
source, the Belgian Congo in Africa. 

Anyone can get into the act. It’s like 
the days of the forty-niners all over 
again. This time it’s in modern dress—in 
an era of jeeps and planes, of neon signs 
and plastic-and-chromium trimming. But 
it's the same irresistible, age-old lure of 
fortunes in mineral treasure. 

The uranium hunters’ Klondike, the 
Colorado Plateau carnotite district, ex- 
tends over western Colorado and parts 
of New Mexico, Arizona and Utah. This 
booming area’s mesas, flat-topped hills 
of red and buff sandstone with rugged 
canyons between, are dotted with sage- 
brush and uranium workings. 

If you see a hole burrowed into a can- 
yon wall near a mesa top, a few timbers, 
perhaps a bit of rickety-looking track, 
that’s a carnotite mine. If you expected 
big buildings, excavations and rock piles, 
you'd go right by one without knowing it. 

Someone and his pal scrape together 
an air compressor and drill, picks and 
shovels, a one-ton ore car or just a 
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wheelbarrow, and they're in business. 
They push a filled ore car by hand to the 
mine entrance—or, if pickings have been 
good, they may treat themselves to a 
small mine locomotive. You can buy one 
powered by compressed air, seen in the 
picture on this month’s cover, for the 
price of a car: $1,420 and up. 


Pocketfuls of Money 


These are midget mines, and for good 
reason. Most of the ore deposits scattered 
through the sandstone are small pockets, 
of only a few hundred tons or less, But 
once in a while the deposits run to ex- 
ceptional size. Fifteen have been dis- 
covered to date that contain more than 
100,000 tons of carnotite ore apiece. 
Generally a lode of such size has a gross 
value of more than $3,000,000. 

“Rim-walking” prospectors checking 
surface rocks with Geiger counters, or 
just looking for the yellow color of carno- 
tite outcrops, have still to search in- 
numerable miles in outlying parts of the 
district. But in the 50-mile strip called 
the Uravan Mineral Belt, where the hunt 
has been most intensive, most new de- 
posits are being found today by sinking 
drill holes from the mesa tops. Depend- 
ing on how deep ore is struck, it’s mined 
by removing the surface layer or by driv- 
ing a tunnel inclined gently from the sur- 
face—or, below 200 feet, by sinking a ver- 
tical shaft. Horizontal tunnels bore into 
the more easily mined outcrops on the 
mesas’ sides, 


Pay Dirt for the Santa Fe 


The Colorado carnotite deposits, long 
considered a geological rarity, now are 
known not to be unique, Recent dis- 
covery of similar ones in the Black Hills 
of South Dakota has opened a new ura- 
nium field. And a railroad has found 
itself the owner of a uranium mine be- 
cause a Navajo Indian sheepherder, who 
had seen ore samples at a trading post, 
recognized carnotite in limestone rock 
along the Santa Fe right of way near 
Grants, N. M. 

A curious variety, asphaltic carnotite, 
is being exploited at Temple Mountain, 


Utah. Ores containing both uranium and 
copper have turned up in southern Utah 
and Arizona. 

Ci notite and other bright-hued de- 
e “secondary” uranium minerals 
formed by weathering and chemical 
change from original deposits of “pri- 
mary” uranium minerals, dissolved by 
ground waters and scattered afar. Much 
richer are deposits of primary uranium 
minerals like Africa’s and Canada’ 
black pitchblende. Some have been 
found in this country. 

Pitchblende actually the first ura- 
nium ore ever mined in the U. y 
back in 1871 at the Wood gold and silver 
mine in the Colorado Front Range. It 
went unrecognized and was thrown out 
on the dump, where a geologist found 
and identified it. From the following 
year to 1919, this and neighboring mines 
produced small quantities of pitchblende, 
perhaps 300 tons in all. 


Ghost Mines Yield Again 


Now USS, geologists are combing more 
carefully the drifts and crosscuts of long- 
abandoned ghost mines of the Front 
in addition to mines still working. 
and finding it. Their 
reports contain such phrases as, “Urani- 
um occurs as pitchblende in veinlets 
from 1 . wide.” 

Fantastic as it may seem to big-mine 
operators, pitchblende is such precious 
stuff that a veinlet only one-eighth of an 
inch thick can be mined at a profit. 

Literally colorful is the Marysvale 
district in Utah, lately the most consist- 
ent producer of pitchblende from U.S. 
vein deposits, with most ore coming 
from the Prospector and Freedom mines 
of the Vanadium Corporation of Amer- 
ica. Here is a large. ‘counterpart. 
experts point out, of the r: inbow-colored 
ores surrounding the famous 
pitchblende veins (see color diagram on 
page 97). At Marysvale, in 1949, the first 
minable green and yellow secondary 
uranium minerals were discovered near 
the surface. Deeper probing turned up 
other bright-colored ones—and then, be- 
low 70 feet, brought geologists to the 


THIS IS THE WAY you stake a 
Notice posted on tree xi 

—here, WU. 

Vanadium Corp., and “Bra 


for urani- 
es ownership 


name. 


AFTER SURVEY and required “discovery cut” 
ith « bulldozer, the prospector sets up cor- 


ner posts to mark his claim's boundaries. A 
n covers area of 600 by 1,500 feet. 
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HERE'S WHERE the uranium is in U. S., by 
recent official AEC map. Principal source 
has been four-state Colorado Plateau carno- 
tite district. Important new ones are South 


SIX LIKELY PLACES to find uranium in Utah 
are marked by four-spoked circles. Maps like 
this, based on aerial radioactivity surveys, are 
posted by AEC to aid prospectors. 
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URANIUM OCCURRENCES 
IN THE 
UNITED STATES 


Dakota and New Mexico carnotite deposits, 
Utah and Colorado pitchblende veins and ur- 
aninite in Utah. In South, phosphate rock 
for fertilizer yields by-product uranium. 


pitchblende. This color pattern may 
prove a guide to hidden, deep-lying 
pitchblende elsewhere, the experts say. 

It remained for a young geologist too 
hard up to afford a Geiger counter, 
Charles A. Steen, to make the country’s 
most sensational uranium strike. Under 
the broiling Utah sun southeast of Moab, 
one July day in 1952, he watched his 
rented diamond core drill bite into the 
rock. Then, less than halfway to his in- 
tended 200-foot depth, the rig broke. 
Down the hole went the lost tools and 
his last cent. 

Automatically he gathered up the un- 
promising core samples of rock so far 
recovered, stowed them in his jeep and 
drove back toward town, crushed with 
disappointment. At a filling station on 
the way, Steen found a friend checking 
ore samples with a Geiger counter—and, 
though sure his own were worthless, 
tested them. When the counter went 
crazy, he knew he'd hit the jackpot. 

His borehole had penicaion a 14-foot- 
thick bed of phenomenally high-grade 
uraninite ore, at 70 feet. Subsequent 


[Continued on page 240] 


Colors Are Clues 
to Uranium Treasure 
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jan Con- 
go, shown in cross sec- 
tion, It is model in 
miniature of colored 
deposits that led to 
hidden pitchblende at 
Marysvale, Utah, and 
may do so elsewhere. 
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Mel. Pena 


without strings have been making a stop- 
motion movie called “Light Through the 
The 10-minute film was created 
Z to show throughout the U, S. in 
bration of the 75th birthday, Oct. 21, 
of practical incandescent light. 
of expression means a Realistic dolls of plastic, wood and 
+£% change of head Dollywood, film cloth, dressed expertly, were moved by 
studio of Joop Geesink in Amsterdam. hand and _ repeatedly photographed 
Holland. There, small, lifelike puppe right) as they played the scenes below 


Dutch puppets play historic scenes in stop-motion movie marking 


tree EGYPTIAN TORCHES consi 
th olive oil. 


@eeseseeeeppseeeeeeaas 


BE) 


Heaven-Bent, a new guided missile 
designed and built by General 

lectric roars upward from its 
launching platform for an ex- 
perimental flight at the Air 
Force Missile Test Center in 
Cape Canaveral, Fla. 


ROMAN LAMPS of bronze burned o! 
hey represented a considerable 
ment in lighting fixtures, first made of 


YOUNG EDISON demonstrated the first suc- 
cessful incandescent light— 
thread glowing in a va 


First Color X-Ray, a shot of a 

mouse, was made by Dr. Ralph 

S. Mackay, University of C 

> took three X-ray pi 

tures at varying wave lengths. 

then projected them through 
three different color filters, 
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The Truth About Your 
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“You may go thousands of miles without 
acrash stop—then the chips are down.” 
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Brakes 


Can you count on them? Are 
they keeping up with power? 
What’s Detroit doing about it? 


By Frank Rowsome Jr. 
Fite brates to noe gadgets like 


auto brakes do not have the glam- 
our of energy-producing gadgets 
like engines, but they are fully as im- 
portant; running out of brakes tends to 
be more exciting than running out of gas. 

“Accidents due to defective brakes,” 
the Association of Casualty and Surety 
Companies reports, “have contributed to 
more than 40 percent of all mechanical- 
defect accidents.” Insufficient or inferior 
fluid, worn linings, and worn master or 
wheel cylinders are the chief culprits, 

But sudden, total brake failure is actu- 
ally quite rare. Far more common is a 
gradual deterioration of stopping per- 
formance, built up over thousands of 
miles, Since it comes imperceptibly, it 
can sneak up on a driver: on a hard stop 
the pedal will come nearer the floor, but 
only a little nearer than it did last month. 

A complicating factor is that expert 
drivers can be trapped by their own com- 
petency. With a combination of skill and 
good judgment, you may go thousands of 
miles without a crash stop—then, sud- 
denly, the chips are down. That's a bad 
time to discover worn brakes. 

What is Detroit doing about it? 

Even though brake engineers have 
enough glittering equipment and Greek- 
letter mathematics to split an atom, 
brake work is largely done on a let’s-try 
it-and-see basis. Brake design is intricate, 
and a theoretical approach is hampered 
by technical mysteries (what is friction 
anyhow?) on which experts disagree. 

There is also general Detroit agree- 
ment that you don’t fool around with 
brakes. Styling spears, power-operated 


How to Use Brakes 


USE BRAKES SPARINGLY. Unnecessarily hard 
or frequent braking not only wastes gas, 
tires and brakes, but it adds to fatigue 
and is the mark of an unpolished driver. 


PUMPING OR FANNING THE PEDAL (a rapid 
on-off movement) can help with direc 
tional control on a slippery surface, or 
when a pedal goes dangerously low. 


IN _A STOP FROM HIGH SPEEDS, it is prefer- 
able to build up the rate of deceleration 
as quickly as comfort permits, doing most 
braking while still traveling fast, 


IF TRAPPED BY A TIGHT TURN, try to stay off 
the brake pedal. If the turn is going to 
make tire-to-road adhesion chancy, you 
can’t afford to spend adhesion in braking. 


MAKE A PRACTICE of z the brake pedal 
to test for possible slipperiness when you 
come to # different kind of road surface, 


or the weather changes. 
aes == 


GUARD AGAINST the tendency to 
accustomed to your car's brakes 1 
allow them to become badly worn. 
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Brakes gulp energy even faster than today’s engines produce it 


CLIMB INTO A ZIPPY 
serted stretch of highway 


SEDAN, select a de- 


shy of a squawling crash 
stop. You'll get back to zero fast. Where it 


antennas, and even the seductive curves 
of your combustion chamber can be left 
for the brass and the sloganeers to tinker 
with. But nobody ever bucks for any- 
thing but the best possible brakes that 
the budget can provide. 

What are the problems? A brake de- 
signer, in theory, can count on six inches 
or mare of pedal travel and a peak pedal 
pressure of about 150 pounds. (Even 
Grandma, using her elderly knee as a 
kind of toggle, can push that hard.) But 
the competitive heat is on the brake de- 
signer to lighten the job. So he specifies 
brake-shoe linkage that has a servo ef- 
fect—one that uses a “wrapping” shoe 
that borrows energy from the car's mo- 
mentum to do of the worl 


but it brings its own headaches. 
he need to equalize wear among 
brake shoes; another is that brakes must 
obviously also stop a car from rolling 
backward; a third is that if you get too 
much self-actuation, the brakes may ac- 
cidentally lock, A ‘continuing problem 


At proving grounds and 
hniecal centers, they say: 


® Brakes are not, on performance, lag- 
xing behind engines. They have had an 
increasingly mean job: heavier cars, high- 
er average speeds, transmissions affording 
less engine braking. But they are holding 
their own. Stopping performance is de- 
monstrably better than before the war. 


took a 200-plus-hp. engine 20 seconds and 
1,300 feet to accelerate you, the brakes do 
the opposite in less than five seconds and 
275 feet. The energy they soak up then 
amounts to 500 or 550 horsepower. 


U.S. cars now use—is that the more “ser- 
vo” you put in, the less constant it is. 

But constancy is the prime brake vir- 
tue. To be truly safe, a brake should 
deliver a predictable, proportional re- 
sponse despite wide variations in speed, 
load, temperature, humidity, frequency 
of applications and a host of other vari- 
ables. (You can see why the pros usually 
refer to a brake as “she” and use the 
term “morning sickness” to describe one 
common ailment. This is the snappish 
habit otherwise docile brakes have of 
pitching you on your snoot the first time 
you touch the pedal in the morning—a 
matter of moisture condensing inside and 
upsetting servo calculations. ) 

The harried designer has a packet of 
other problems. Where’s he going to dis- 
pose of brake torque, a gigantic twisting 
force that, on a hard stop, wants to pret- 
zel the suspension? What about forward 
weight transfer, which tries to nose-dive 
a fast-stopping car? How can he best 
divide up the work between front and 
rear brakes when a car will have enor- 
mous variations in load distribution? 


* Power brakes are here to stay, having 
outlasted some sharp behind-the-scenes 
controversy. 

© Disk brakes, although under study by 
many makers, are apparently not going 
to supplant drums in the near future. The 
best of them work well but they are too 
expensive. 

* The fade problem—progressive failure 
of brakes during severe use—is being as- 
sailed from several directions, including 
special cooling and linings. 

* Brake governors—clever little gadgets 
that unlock a sliding wheel to reduce 
swerve in crash stops—are being studied. 
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1,300 FEET 


1510 0 M.P.H. 
eo og 


275 Feet 


20 SECONDS 


5 SECONDS 


How’s he going to get big, cool-run- 
ing drums with small tire diameters? 
(Bigger drums wouldn’t be an unalloyed 
blessing: more area and more levera 
at the cost of higher surface speeds and 
more unsprung weight.) And how's he 
going to design a hydraulic system that 
will withstand 1,500 pounds to the square 
inch, last indefinitely, never fail suddet 
ly, and cost less than the com) 

They love power. Brake engineers as 
well as lady drivers like power brake 
there’s less need to sweat for a soft ped: 
and tougher linings can be specified. 
They don’t stop a car any faster, of 
course, but they e it easier to pro- 
duce any given deceleration. 

Standard equipment on some ‘54 cars 
and comparatively low-priced options on 
all others, modern power brakes are 
vacuum-operated boosters that multiply 
pedal input by three or more. A good 
deal of ingenuity has been spent in pro- 
viding reactive feel, vacuum storage, and 
“fail-safe” performance, 

Low-pedal power brakes—with total 
travel about that of the accelerator—let 


550 HP. 


a driver swivel his foot on the heel be- 
tween brake and gas. This is quick and 
easy, but also has provoked a sharp 
undercover fight on safety. Reducing 
pedal travel reduces leverage produced 
by the driver’s foot, which is all right as 
long as boost is available. 

Say the high-pedal advocates (notably 
the four Chrysler divisions): An engine 
killed at less than 20 m.p.h. on a wind- 
ig downgrade may not be momentum- 
started through an automatic or over- 
drive transmission. An inattentive driver 
let's call her a dopey dame—may not 
know it, and may use up the vacuum 
reserve unconsciously. Then a sudden 
emergency, on a low-pedal car, may call 
for immensely high pedal pressures. 

That there is some cogency to the 
point is suggested by Olds’ use this year 
of a bigger vacuum tank, and by Buick’s 
new optional electric vacuum pump. This 
writer has tried out both high- and 
low-pedal jobs with engine cut and vac- 
uum reserve expended. In the high, effort 
is only a bit more than with unboosted 
brakes. On low-pedal cars you have to 


aucust 1954 103 


What's the Quickest Way to Stop Your Car? 


STRAIGHT CHALK MARKS REMAIN 
STRAIGHT ON UNBRAKED WHEEL 
— 


UNE SNAPS 

STRAIGHT 
it AS IT 
SHAN is comes ur 

Ir vow believe that locked wheels will pull 
a car down faster, you'll be back y Ford 
engineers. If you pick braking- 
ing, you'li have many GM 


" Sfost automobile people have long cherished 
the notion that maximum braking comes when 
a wheel isn’t quite dragged, masimum accelera- 
tion when it isn't quite spun. a plausible 


tromp very hard indeed, Startlement is 
perhaps a big factor, which suggests the 
merit of running an occa al rehearsal. 

Those wonderful disks. Prophets 
have long been hailing disk brakes as 
the coming thing. They do a fine job 
on heavy aircraft, have been widely 
touted as a major reason in Jaguar sports- 
‘ar victories, and have done well on the 
heaviest Chrysler 

Disks—which work by pinching pres- 
sure on a disk turning in the same plane 
the wheel—have big advantages. Un- 
like a drum, a disk won't distort under 
pressure. It won't expand with heat in 
a direction that reduces useful pedal 


travel, Counting both sides, it has a 
bigger “swept” area than a drum. And 
open, racing-type disks are about as 


perfectly ventilated as a brake can be. 

The drawbacks are also considerable. 
If you expose the disks to grit and rain, 
you'll shortly get pitting and roughening 
of the disk surface, which is murder on 
lining life. (Car brakes, unlike racing 
jobs, must go thousands of miles without 
attention.) But if you enclose the disk 
in a housing. as Chrysler does, you go 
back to building ovens—enclosed con- 
tainers with heat sources inside. 

Moreover, by the time you get a disk 
brake smooth, self-adjusting, self-actu- 
ating, and all the rest, you end up with 
an intricate, costly mechanism. 

Anatomy of fade. A brake is an ener- 


104 rorutar science 


STRAIGHT MARKS CURVE 
UNDER MODERATE BRAKING 
——> 


PART OF CONTACT AREA SLIDES 


UNDER ANY BRAKING TORQUE 
“FOOTPRINT 
OF THR 
AREA OF KARSA OF 


SLIDING Farcrion-t FOLLING FRICTION 


nents, however ( 
ficients, que 


volving 
and. other 


However the experts resolve the dispute 
is plainly an ew ot to rely on s 
ing wheels to stop you. 


gy converter that trades foot-pounds for 
calories. When you overfeed it energy, it 
produces too many calories, which gen- 
erally means fade trouble. Fade is the 
alarming loss of stopping power that can 
occur when you hit the pedal hard and 
often, say. down a long mountain grade. 

There’s a distinction between pure 
fade and “loss of pedal.” The latter, when 
your foot goes smack to the floor, may 
come from low fluid, wear. or drum ex- 
ansion; but unless there is actual hy- 
you can correct for it in 


it 
draulic failure. 3 
1 pinch by pumping the pedal back up. 


True fade is different: a heat-caused 
change in the coefficient of friction be 
tween lining and drum. You push lik 
all get-out, and the pedal still has travel 
left. but you don't do much stopping. 

The experts aren't sure how it hap- 
pens. Some talk obscurely about mono- 
molecular behavior. Others theorize that 
oily liquids used as a binder in linings 
come boiling onto the surface under in- 
no question that 
extremely fade-resistant linings can be 
made; the difficulty i: you have to 
pay elsewhere in things like loss of 
smoothness, higher unit pressures, or a 
tendency to score drums, 

The other avenue of attack is through 
cooling. This includes such measures 2s 
the electric blowers on the rear brakes of 
the Mexican-race Lincolns, 

[Continued on page 232] 


THEIR GOAL WAS IN SIGHT when, 
Louisville’s amateur astrono- 
mers reached this stage of the 
20-year project. It consisted 
of making a wooden pattern 
for the cell that would hold 
their 20-inch mirror. Here was 
work at which those who had 
no talent for grinding mirrors 
could show their skill. 


Bi Ti a 

ig-Time Telescope Built 

. 

in Bas m nt Amateur stargazers in Kentucky 
worked 20 years at their hobby. 


Tes biggest telescope in Kentucky is homemade. 


Tt cost less than $1,000 to build and house, That 
makes it just about the least expensive big tele- 
scope in the world—in terms of money. In terms of 
effort, the story is quite different. It took 20 years of 


A SLIT IN THE DOME, 
actually a silo top 
whose peak was 14 
feet above ground, 
was given a covering 
driven by motor. 


THIS 20-INCH PYREX DISK became the tele- 
seope’s mirror when it finally had been 
ground, ‘polished and plated with a half 


planning and fussy work, including 4,000 
hours of glass grinding in a basement, to 
get the 20-incher ready to sweep the 
heavens. 

You'll hear no complaints, though, 
from the mathematics professor, gas 
chemist, bridge engineer, machinery in- 
spector, retired manufacturer, electrician, 
draftsman and machinist who did most 
of this work. After two decades of antici- 
pation, each one of them, as a member 
of the Louisville Astronomical Society, 
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ounce of silver. The three-inch hole in its 
center allows flections to come back 
through the mirror and into the eyepiece. 


now happily owns a key to an observa- 
tory that he helped to build. There he 
can climb a six-foot ladder and gaze 
through an eight-foot tube at Venus or 
Mars or any other celestial resident to 
his heart's content. 

Once the project, years ago, had prog- 
ressed beyond the talking stage, the 
amateur group moved blithely into pro- 
fessional circles. They ordered a mirror 
from the Corning Glass Works, whose 
engineers had just poured and annealed 


AN OLD WASHTUB in Dr. Walter L. Moore's 
basement workshop protected the delicate 
mirror from dirt between grinding sessions. 


THE MAIN SUPPORT of 
this pattern, shown ai 
by an Astronoi 


¢ telescope followed 
was being assembled 
ical Society craftsman. 


the giant 200-inch mirror for the Mt. 
Palomar telescope in California. The 
inch, 110-pound disk that they got for 
their _money—only $84.79—was poured 
according to the same formula as its 
200-inch cousin, 

When the mirror arrived, marks of the 
brick mold were still on it. The rough 
edges had to come off, and that started 
the years-long, piecemeal ordeal of 
grinding and polishing. 

“We could have finished the job a lot 


FINISHING A MODEL for a cast-aluminum ring, 
‘one of those required to mount the amateurs? 
telescope, which is of the open-tube type. 


FRAME FOR A 20-INCH MIRROR, the cast-alumi- 
num cell above was carefully measured and 
marked before being drilled for mounting. 


sooner if we had been better opticians, 
says Louis Aker, one of the group. “Three 
different times our mirror grinders found 
that they had ground hollows in the 
disk and had to start all over again.” 

When the mirror was dy, the an 
teur stargazers went to work on the 
observatory, a structure 17 feet in diam- 
eter, made of concrete blocks. Its alumi: 
num dome, originally intended to top a 
silo, was fitted with rollers and a track 
in order to revolve.—George Laycock. 
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3-D Photos 


Fix Accident Blame 


Camera eyes carried in police 
cars help tell the judge who 
was at fault in a traffic crash. 


IN SWITZERLAND they don’t argue 
about who was responsible in a traffic ac- 
cident. That's because Swiss police cars car- 
ry a witness that can’t lie or forget—a special 
camera that takes 3-D photos for judge and 
jury to see in case of a dispute. 

Viewed through an inexpensive stereo- 
scope, enlarged photographs give indispu- 
table evidence of what happened. From 
the pictures, the police can plot the acci- 
dent scene on maps that give such informa- 
tion as width and incline of roadway, skid 


Diagram below was plotted by Swiss pol 


snurter 
ADJUSTMENT 
110 900 Sec 


Controls of 3-D camera are on a tubular bar. 


marks, distance and direction of travel be- 
fore and after the impact. 

The camera, made by the Wild Survey 
Instrument Co., has two lenses (really two 
complete cameras) mounted about four feet 
apart on a rigid tubular bar to give exag- 
gerated stereo views. The device is mounted 
on a tripod with a head that can be leveled 
like a transit. When the scene of the acci- 
dent has been centered through a view 
finder, the bar is raised on the tripod to take 
pictures from an unobstructed height. 


from photographs taken by stereoscopic camera. 


New Ideas 


FROM THE INVENTORS 


Boat to Walk or Float. A vessel that 
could step through marshes or over solid 
ground would never be landlocked by shal- 
low channels or low tide. It could navigate 
le waters and “dock” itself on any 


handy beach, This amphibious craft would 
have a central hull flanked by pontoonlike 
steppers. When it struck bottom, its outer 
shell would rise and thrust forward—or 
backward—in a kind of leapfrogging motion. 


Rollers to Wipe Dipstick. Checking 

your oil would be a cleanei 
job if you had this gadget under the hood. 
The bent spring wire could be clamped to 
any convenient part of the engine; it would 
support a pair of replaceable, felt-covered 
wiper rollers. Before checking oil level, you'd 
simply draw the dipstick between the rollers. 


Please turn the page for more new ideas. 


3 Hanger Magnets to Grip Clothes. 
Dresses and other light-fabric garments 
might hang straighter if they were pinned 
down by magnets. A flexible yoke would sup- 
port a pair of magnets above the bar of this 
hanger. Attracted to iron inserts in the 
hanger, they'd grip the cloth and keep it 
from bunching up or slipping sideways. 
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Oar Band to Free Rower’s Hand. This 

two-part attachment would let a troller 
row with his wrist while holding his fish- 
ing rod in his hand. A ridged block fastened 
to a wrist strap would interlock with a 
grooved saddle that could be clamped to 
any oar. If the rower got a bite, he'd slide 
his arm to the side to free it from the oar. 


7] 


G Knee Grip to Steady Plate. To keep 
our picnic lunch from skating off your 
lap, you'd grip the fold-down rim of this 
paper plate between your knees. Intended 
in restaurants as well as for picnics 
. the plate would be precut and 
could easily bend down 


the legs as shown. 
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Pen Nib to Filter Ink. Unlike either 

regular or ball-point pens, this new writ- 
ing instrument would transfer ink to pape 
by filtering it through the pores of a special 
metal point. It is said that capillary action 
would keep the thick, pasty ink from leaking 
but permit it to fow when the point touched 
the paper. 


= 15 
of 


PJONES: 


y ane to Meet Postman Halfway. A 
mailman wouldn't have to get out of his 
car to reach an off-the-road box that was 
mounted on a sliding rod. He'd carry a long 
hook to pull and push the box. Slide-out 
boxes would be useful wherever sidewalks, 
muddy ditches, or snow banks might keep 
him from driving up close to the post. 


Air to Hold up Tent Walls. When 

pumped up, this combination sleeping bag 
and tent would support itself without stakes, 
nd the inflated bottom would serve as an 
air mattress, The walls and bottom would be 
formed as a single piece; the sides would 
bend upward and zipper together at top. De- 
flated, tent would fold into a compact pack. 


1 Bubble to Shield Tractor Seat. A 

clear plastic bubble that would close like 
a clamshell around a tractor operator would 
protect him from wind, cold, dust and rain, 
but would not reduce visibility. The rear 
hemisphere of this plastic enclosure would 


3. B. Weiss, Flashing, N.Y: 4. P. 
7. A. H. Kaschak, Bristol, Conn 


Chain to “Remember” 

This tuneful chain would have a cylinder 
and plunger between the key end and the 
part that hooks to your belt. If you should 
forget your ignition key when you leave your 
car, the plunger would pull out of the cy 
der and whistle a reminder. The parts would 
separate before the tug could tear your belt, 


Your Key. 


be fastened rigidly to the frame of a con- 
ventional tractor. The front half, shaped to 
fit over the engine hood, would be mounted 
on rails. An operator would slide the front 
section forward over the hood when he 
wanted to get in or out. 


36. D. J. Olton, Minneapolis; 
10, G.P. Base, Idalou, Tex. 
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Plastic Kaiser Shows 


Its Sporty Ways 


A seductive murmur from the exhaust is the tip-off to an 
acceleration and cornering performance worth experiencing. 


By Wilbur Shaw 


T’S the next thing to blasphemy in the 
beret set to taint the tires of a sports 
car by setting them down on a saucer 
race track. but to give the Kaiser Darrin 
161 a whirl. I had one deposited for me 
the other day at the Indianapolis Motor 
Speedway. It was the handiest place I 
could think of where I could open it up 
without greetings from a traffic cop. 
Willys, now a sidiary of Kaiser and 
the actual manufacturer of the Darrin, 
has attempicd no le: n with this 
car, It is powered with the company’s 
90-horsepower F-head engine. and has 
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three-speed _ transmis 
backed up with an overdrive unit, 
axle ratio of s designed more for 
acceleration than high 
Sports-car drivers want a car that ac- 
celerates well. has a commendable top 
speed and, above all, “corners” well. 
The Kaiser Darrin was entirely tracta- 
ble in hard right-angle turns on dry 
pavement at an indicated 55 miles an 
hour. It began “breaking loose” on all 
four wheels just beyond that speed. This 
was with the rear-wheel “dig” provided 
only by high gear. It was here, in pulling 
out, that the axle ratio counted. On 
rough footing the car began coming un- 


a standard 


stuck from the road about 10 miles an 
hour earlier. 

Before seeing what the car would do 
flat out, I checked the speedometer. Its 
error was about normal—3.7 miles an 
hour on the high side at an indicated 
60 m.p.h., and just over six m.p.h, at 90. 
With a passenger aboard, top speed in 
third gear was an indicated 90. At that 
pace the tachometer in the instrument 
cluster registered 5,200 r.p.m. Top speed 
in overdrive was only slightly better—95. 

Top speed in second gear was an indi- 
cated 70 m.p.h., with a tach reading of 
5,800, and that in first gear 40 m.p.h., 


DUE TO THICKNESS of material necessary for 


strength, plastic bodies aren't so much 
lighter than steel ones. The Darrin’s weighs 
300 pounds. Total w: 


A nice weight balance between the axles keeps the side sway in cornering to a minimum. 


with the tach at 6,500, The little F-head 


engine revved up amazingly high. 

All speeds were averages of runs with 
and against the wind. 

Here are the average acceleration 
times: 

Zero to 30 m.p.h., using first gear only: 
three seconds. 

Zero to 40, using two gears: 7.5 sec- 
onds. 

Zero to 50, using three gears: 11 sec- 
onds. 

Zero to 60, using three gears: 14.7 sec- 
onds, 

Time to the quarter-mile from a stand- 
ing start: 19% seconds. 


Measures Up to European Sports Cars 


Esthetically, Darrin has done himself 
proud in the 161, (The designation is 
taken from the piston displacement.) 
The car can be stacked up against am 
thing Europe has to offer in sport: 

The Kaiser Darrin is the first m: 
production U. S. sports car of this era. 
It's being made by Willys, along with 
Willys, Kaiser and Jeep, because the 
Kaiser people have fused all their auto- 
motive interests under the Willys manu- 
facturing name. The “Darrin” comes 
from Howard A. Darrin, the custom-car 
designer who styled the job. 

The car I drove was one of only 2,000 
that Willys will make as a first and pos- 
sibly only batch of plastic-and-fiber auto- 
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to form main 


mobiles. When they have been manufac- 
tured and sold—at $3,668 a copy—the 
company will stop and look at the mar- 
ket, Chevrolet and Ford, the only other 
U, S. companies making production-line 
sports cars, are being equally cautious. 

The prices on these cars are high not 
only because relatively few are being 
made, but also because plastic bodies 
are expensive to manufacture. Until they 
learn a faster way to do it, bury the myth 
that plastic cars can be turned out of 
molds as rapidly as cupe: 

It’s no great chore to mold the Darrin 
body, though it does require more man- 
hours than a steel body, The plastic is 
laced with fibers, in a steel or aluminum 
mold, and forced into shape like a felt 
hat, under heat « sure. But then 
the. problem pieces have 
to be cemented together, often bolted. 


structure. 


Finishing problems are complex, As 
the stuff comes from the mold, it has im- 
perfections, That requires patching, and 
the plastic requires time to cure. 


Slow “Crumple Rate” Means Safety 


Yet the stuff must have a terrific ca- 
pacity for absorbing impact stresses. In 
one instance a Darrin unexpectedly en- 
countered a truck at a blind intersection 
at 40 miles an hour. The car wasn’t much 
to look at after the dust settled, but the 
driver walked away unscathed, He was 
saved by what engineers know as the 
slow “crumple rate” of the body material. 
are also excellent sound 

filter out extraneous 
‘one reason why the seduc- 
tive tailpipe music of the er Darrin 


comes through so clearly, as deep-toned 
as any sports-car lover could ask. 


END 


plac 
feet per e 
and stroke, 3.125” by 
ing surface, 30. 

at 1,600 r.p.m. 


Weight: 2,175 Ib. (without gas and oil); 
per hp., 24.1 Ib. 


Transmission: 3-speed manual 
reat-axle ratio with overdrive, 4.55:1. 


jo: 24:1; 


shift; 


Steering 


radius of turning 
circle, 17%’. 
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FACTS ON KAISER DARRIN 161 


Effective brake-lining area: 176 sq. in, 
Springs: lliptic. 
Outside dimensions: height, to highest 
bow of top 50.8”, to base of windshield 36”; 
over-all length with bumpers and guards, 
184”; width, 67.5"; wheelba 
hang, front 35”, rear 49’ 
rear, 54”, 

Inside, d seat-cushion widths 
(total), 50.6”; leg room, 46.8”; headroom, 
35.6"; ‘seat height, 9.8"} vertical distance, 
steering wheel to’ seat cushion, 5.2"; seat 
adjustment, horizontal 5”, vertical 0”. 


Tire size: 5.90 by 15. 
Price: $3,668, Toledo, Ohio. 


front, coil; rear, 


; tread, front and 


ensions: 


Racer Takes 
Speed Trials 
Lying Down 

Tue Flying Deck 
Chair is what they 
call this superstream- 
lined motorcycle now 
trying for speed rec- 
ords in Germany. It is 
so low that the driver- 
designer—a bearded 
six-footer named Gus- 


tav Adolf Baum—pi- 
lots it while lying flat 
on his back, 


New Aircraft Cannon 
Shoots Like Six-Gun 


‘ve modernized the 
hooter into the fastest 
automatic weapon U.S. forces 
now have, That's the new 
M-39, shown at left blasting 
away on a Ford test range. 
It uses the revolver principle 
to fire 20-mm. shells. Devel- 
oped from a German design, 
the gun was tested in combat 
in Korea. It is credited with 
destroying seven MIGs. 


y from the body, the pillow cools the 
fevered brow on hot nights or soothes an 
aching head. 

The odd notches cradle your head and 
let you breathe in any position, Better Sleep 
Co., New Providence, N.J., makes it. 


Southpaw Can Wind This Watch 


A LEFT-HANDED watch is no gag any \ 
more. Southpaws can now get wrist watches 
with the stem at nine o'clock instead of 


three, so that they eS 

can be worn on the . . 

right and wound \ D> 
from the left. They \ 
are swee; < 


Hamiltons with faces 
rotated a half turn, 
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This is the 


Science Licks 
the Grasshoppers 


Many-tentacled spraying machines seek out and kil 


the marauding insects in small fields. 


Victory over an ancient enemy now seems assured, as 
planes and machines attack with new, deadly chemicals. 


y B. F. Sylvester 


NE of mankind’s oldest foes is 
launching a savage attack on the 
western two-thirds of the U.S. this month. 

Grasshopper hordes for 
weeks have been gathering in 
fence rows, along weedy road- 
sides, in ditch banks and un- 
der the surface of waste and 
idle lands. 

Their campaign plans are 
known. Primary targets for 
this year are central New 
Mexico, southern Colorado, 
northern Wyoming, eastern 
Utah, southern Oregon and 
central Idaho. Secondary tar- 
gets include other parts of 
Colorado, New Mexico, Ore- 
gon and Utah, plus Arizona, 
Nevada, Montana, Nebraska, 
Wisconsin and single fields in 
Missouri. Skirmishes are 
scheduled, in all, for some 22 states. 

But the grasshoppers are in for a stag- 
gering surprise. 

This year, armed by science, the U.S. 
is ready for them with new weapons that 
will smite the hoppers on the ground and 
blast them from the skies. We have 


THE FACE OF THE FOE 
looks smug, perhaps 
because the battle 
went his way so long. 


chemicals that to the insect world are 
the equal of H-bombs. Furthermore, we 
have the means to deliver them to targets 
that are already pinpointed, down to 
the last farm in Iowa and the least sus- 
pected mountain slope in Col- 
orado. Every county agent in 
the target states has a map 
showing where the egg beds 
are, So does every farmer who 
has asked for one, 

Thus victory looms in one 
of the longest wars the world 
has ever known, 

Even before men began 
writing history, grasshoppers 
were periodically stripping the 
land, forcing grazing animals 
to hunt gi elsewhere and 
carnivorous animals to follow 
the fleeing rabbits, mice. 
squirrels and birds, The rec- 
ords of ancient Greece, Rome. 
China and Israel contain 
many a grim account of grasshopper 
plagues. 

“The land is as the Garden of Eden 
before them, and behind them a desolate 
wilderncss, yea, and nothing shall es- 
cape them,” mourned the Prophet Joel. 

The American Indians suffered, too; 
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Scenes of historic defeats 
in the Grasshopper War 


years after it happened, an old chief told 
of a migration of grasshoppers that drove 
his tribe out of northy in 1833 
and left the country k as if it 
had been swept by 


Destruction from the Sky 


In July, 1874, a fantastic swarm of the 
insects—their wings grown as much as a 
half-inch longer than normal, their ner- 
vous systems stimulated by a mysterious 
impulse that periodically urges them to 
get up and go—dimmed the daylight over 
Colorado, Nebraska, Kansas and western 
Towa. One flight was 300 miles long, 100 
miles wide and a half-mile high, and 
was estimated to contain more than 120,- 
000,000,000 grasshoppers. The noise of 
their wings sounded “like a rushing 
storm.” They dropped into the fields and 
ate every green thing They devoured 
potato vines and followed them into the 
ground for the potatoes. 

A farmer's wife had started for town 
in her wagon with tubs of fresh butter, 
covered with towels. A great cloud of 
the insects appeared in the sky. The 
frightened horses balked. The cloud de- 
scended, attacked the wagon and ate the 
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CLOUDS OF HOPPERS attacked the peoples of 
Biblical times (left, above), leaving help- 
less tribes of men to starve and 


towels off the butter. The woman finally 

aged to whip her team into frantic 
action and fled for home, where she 
tried to save her cabbages by covering 
them with old clothing. The insects ate 
the garments and even chewed up the 
shades on the farmhouse windows. 
Weather-beaten buildings soon looked 
as if they were made of new lumber. 
Green corn was bent to the ground by 
the weight of the grasshoppers by day. 
Branches in the treetops bent and broke 
under them at night. 


The Futile Flood 


In the wake of this historic attack, 
a soothing flood of inventions intended 
to prevent its recurrence poured into the 
farm states: the Hetzel Burning Machine, 
the Drum Locust Crusher, the Atwood 
Sulphur Fume Machine, the King Suc- 
tion Machine, the Canfield Pan, the 
Anderson Coal Oil Contrivance, Mr. 
Thompson's Net, and others, all equally 
ineffective. 

The hopper ‘dozer came out about the 
same time. Drawn over the fields, it col- 
lected hoppers by the hundredweight 
to be sacked up for hog feed. 


Win 
aia, 


Feaeor 


iin 


TRIUMPHANT IN DEATH, billions of grasshop- 
pers that scourged four great U.S. farm states 
in 1874 even halted trains with their bodies. 


Poison bait, introduced in 1885, went 
west by the carload. But not until the 
last three years h ience armed farm- 
ers with means effective enough to turn 
the tide of battle. Even now, along a 
belt stretching from Africa to India, gr: 
hoppers threaten the food supply of oni 
fifth of the world’s population, Under the 
Point Four Program, the U.S. is helping 
to fight the greedy insects on that dis- 
tant front. 

Today's weapons are chlorinated hy- 
drocarbons, poisons of both the contact 
and internal varieties. DDT was not ef- 
fective against grasshoppers. They ate it 
with relish. They began to get a gree- 
able and fatal mouthful, though, when 
the chemists followed it up with hexa- 
chlorocyclohexane and then chlordane. 
‘After these came toxaphene, heptachlor 
and aldrin (its chemical name is two 
lines long). 

Aldrin is so powerful that two ounces 
of it will kill virtually all the grasshoppers 
on an acre of land and any others that 
enter that territory for a week after- 
wards. 

Newer and still more terrible, with an 
even longer chemical name, is dieldrin, 


SWATTING THE PESTS, a tactic that has proved 
futile for at least 4,000 years, was still 
a farmer's only resort in 1876. 


a half-ounce of which will do as much 
damage to grasshoppers as two ounces 
of aldrin. 

This year, as the grasshoppers take 
wing, American farmers are able to mo- 
bilize 5,000 planes agains 
ment DC-3s will s 
tential insect flights. Ranchers will hire 
aircraft like the B-17 owned by two Ne- 
braska brothers. It carries 12 tons of 
chemicals and kills the grasshoppers on 
3,000 acres—a billion and a half, in a 
heavy attack—in 40 minutes, 


Victory in Sight 


On foot or from jeep or truck, the 
typical Iowa farmer can spray the hatch- 
ing beds on his land in 20 minutes. If 
some of the young insects escape to move 
into his crops, he can spray 200 acres 
from a small plane in an hour. When in- 
fested areas cover 5,000 acres or more, 
state leaders in the battle will organize 
large control units, their cost to be 
shared by the U.S., the state and the 
individual farmers. 

“I think.” Dr. H. M. Harris, Iowa 
state entomologist, confidently declares, 
“that the grasshopper is licked.” END 
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No Deposit or Depositor 
Too Small for This Bank 


ALL a member of the lollipop set 
. II, has to do nowadays 
's going on down at the 
First National Bank is step onto a 
red spot in front of window No. 5 
and wave the long green stuff. 
From then on it’s just click 
swish, and a youngster is standing 
as tall as daddy, pushing his (or 
her) savings over the counter. 
The secret is that red spot on the 
floor. It is a small elevator, con- 
trolled by teller nd powered 
hydraulically by machinery in the 
basement. A local firm made it 
from farm-equipment parts. It has 
a telescoping steel shroud—like a 
collapsible drinking cup-to make 
sure tiny toes aren't squashed. 


wi 
Bandage Needs No Wrapping Hot Metal Studied from Afar 
Tue nurse above is applying a new tubu- Tue microscope goes to the specimen 


lar bandage, peeling it in layers from a when it’s a piece of “hot” metal. At Han- 
cagelike contraption to fit it over the pa- ford, the radioactive sample is inside the 
tient’s head. The English maker claims that cell above. An arc lamp outside (right) 
Tubegauze can be applied to various parts lights it, and a microscope, also outside 
of the body in seconds. (left), views it through a window. 
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ALE 
Fire Truck Is Ambulance, Too 


Ix Menlo Park, N. J., a two-man fire en- 
gine that can also serve as police car or 
ates a blaze before the 
e fighters make an all-out dash. Hoses 
coiled under the running boards pump 200 
gallons a minute from built-in tanks or from: 
hydrants. A hose above the rear bumper 
(upper right) pumps foam. Two bunk beds 
with space betw for a stretcher let the 
truck double as an ambulance (right). Re- 
suscitators, oxygen tanks and other gear 
rhe Christo- 
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PARTIAL DAM sepa 
re same combi 


lug. Ci 
Ras just 


is 5.1-hp., 
single-piston job that gives 
over 100 miles a gallon. A 
squirrel-cage blower cools it. 
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Two Pistons in One Cylinder 
Power Imported Cycle 


EXHAUST 
Gases 


ba 


jistons, but they GAS FLOW at bottom dead center helps show 
n chamber and spark how this two-cycle engine gains efficiency: 
‘utaway shows top dead center; plug burned gases are swept out progressively, 
fired. New charge enters crankease. without need for usual deflector pistons. 


Ingenious engine in this small mail-order 
machine packs unusual punch for its size. 


ANY day now you can get a motorcycle by mail and 
buzz across state on two or three gallons of gas. 

Three new Austrian lightweights are in Sears, Roe- 
buck’s stores and catalogues this season, two in the 
175-cubic-centimeter class, weighing 256 pounds dry, 
and a third in the 125-cc. bracket at 147.7 pounds. 
They are made by Steyr-Daimler-Puch, Austrian 
motorcycle builders, but Sears would prefer that you 
call them just plain Puch, pronounced pooch. 

The bigger cycle, in either standard or de luxe trap- 
pings, will whisk you along at nearly 60 m.p.h., burn 
only one gallon every 86 miles, and take both you and 
a passenger up a 30-percent grade. 

The muscle for all this comes from a_ 10,3-hp. 
double-piston engine coupled to a four-speed, sliding- 


gear transmission, Its pistons work in two bores, joined 
at the top, that share a common finned cylinder. The 
intake ports feed one bore and the exhaust leads off 
from the other. The pistons, linked to the same crank- 
pin, have identical strokes, but are connected so that 
one leads the other during part of the cycle. This 
provides unusually efficient scavenging of the exhaust 
gas It delivers a high 0.95 horsepower for h 
cubic inch of displacement, almost double that of 


oil-dampened, suspend both 
. alf of the front sus 
consists of a long helical spring plus an oil cylinder 
working through one set of damper The rear 
fork, consisting of two shock a 
ing pillar bolted to the cycle’ 
frame. Almost half the rear fender is 
of this canopy structure, 

Dragging all three machines down to fast stops are 
oversized automotive-type brakes, finned for cooling, 
and applied by handle-bar grips plus foot pedals. 

Sears decided to sell these small motorcycles be- 
1se a motor scooter announced last year proved un- 
expectedly popular. The new machines will be serv- 
iced through the firm's scooter outlets, Delivered 
prices range from about $300 to $400.—Kenneth Wylie. 


ca 


le looks like a 


MAIN ROD, left, curries pivot 
fe Both pe ms have 
troke but travel at 


single of F 


Egg-Crate Pads 
Quiet Radio Studio 


Ecc-craTe separators line 
the broadcasting room at the 
high school in Boone, N.C. 
Science teachers helped by 
students stuck 760 molded- 
paper pads to walls and ceil- 
ings, then anchored them 
with tacks. The local radio 
station’s engineer says the un- 
usual acoustic treatment gives 
the room broadcast quality 
equal to that of a big station, 
The school studio hooks up 
with station WTAR in Boone. 


Educated Chickens 
Live in Solar House 


Tis window-wall house 
is strictly for the birds. Fac- 
ing south at Penn State's 
experimental farm, its Ther- 
mopane windows keep poul- 
try warmer in winter, cooler 
in summer. An overhanging 
sunshade (shown extended) 
keeps direct rays from the 
double panes in hot weather. 


This Furniture Grows Taller as Junior’s Legs Grow Longer 


Tue combination desk and chest above at one end of the desk are topped with a 
grows with your child. To raise the level of cabinet with removable shelves and a built- 
the writing surface, you just pull out the in clothes rod. A magazine rack forms the 
telescoping iron legs and reset the locking other pedestal. The Darbylite Corp., 467 
pins (right, above). Three dresser drawers Troutman St., Brooklyn, N.Y., is the maker. 
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British Fire Fighters 
Use Gas-Turbine Pump 

Two men can cart this gas 
turbine around a plant for use 
as an engine or a pump. It 
needs no water, little lubricat- 
ing oil, and is far from choosy 
about its fuel. It will run on 
natural gas, coal gas, sewage 
gas, gas from a blast furnace, 
as well as kerosene or gasoline. 

Operating as a water pump, 
it can deliver 500 gallons a 
minute at 100 pounds’ pres- 
sure, The Rover Co. of Coven- 
try, England, maker of one of 
the first gas-turbine automo- 
biles, is the designer. 


brPThe kids couldn't be left 
home with Mama during a re- 
cent scientific meeting in Wash- 
ington—it was the annual 
convention of the Society of 
Women Engineers. The chil- 
dren came along and played in 
a hotel nursery while their 
mothers met in rooms nearby, 
glancing in occasionally to 
check on their offspring. 


its merchandising men tour the 
y, one company now sends along a 
showroom aboard two trailers that open 
and unfold to make a big auditorium. The 
facing trailer sides swing out and lock to 


Twin Trailers Link Up to Make a 100-Seat Auditorium on Wheels 


* 


form an interior that seats 100 persons. 
Tucked in corners and on walls are a pro- 
jection booth, three movie screens, a loud- 
speaker system and spotlights. Boyertown 
trailers make up the Armstrong motorcade. 


Aucust 1954 15 


id like 
fo See them 
make... 


CANNED GASOLINE, 
ike antifreeze. Tw 
safely in w 


sealed gallon 
or three could be 
r trunk for emergency 


use,—Frederic Carroll, Dallas. 


A bout 

deck could be a shallow tray or a rack for 
tools, leaving the upper deck clear for mate- 
rials,—Robert Chambers, Hewitt, N.J. 


GOVERNMENT POSTCARDS printed 
strips and perforated so they 
apart for mailing. Typing 1 
quicker, 


a special key that 
would ring up NO SALE and at the same 
time set off a burglar alarm at a prote 
agency.—Murray Sidlin, Baltimore. 


AN AQUARIUM FISH FEEDER that would do 2 
catering job when you were on yacation. A 
bucket wheel with timer could dump food 
at preset hours.—P. Hoff, McKees Rocks, Pa. 


Eyeryone has his 
like to ace in ge 
were suggested by 


idea of a gadget that he would 
he five ideas illustrated above 
nr Science Monthly readers. What 


J yours? We will pay §5 for each one published. Pleas 
lise government postcards only. Write name and addre 
clearly. Contributions rannot be acknowledged or returned. 
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Elongated Turbojet for Record-Breaking Fighter Is Unveiled 


Tims long hunk of machinery is what 
sped the F-100 Super Sabre to a world 
speed record of 755 m.p.h, It is the J-57 
turbojet, shown in one of the first photos 


L. A. Ready with Radio Trailers 
Los ancExes has three of these trailer- 
mounted communications centers for civil 
defense. They tie in with 150 radio cars, 
100 walkie-talkies and 60 fixed bases. A 
“pup trailer” hauls a generator to power 
equipment in the big Fruehauf trailers. 


released. The Pratt & Whitney power plant 
provides added power from its afterburner, 
an exhaust extension that can burn extra 
fuel when the pilot needs a boost in thrust. 


Truck Makes It Rain—a Little 
Tue rainmaking truck above helps show 
which kinds of pasture will soak up rain 
the best. The cylindrical structure sprinkles 
two-foot patches of land so that Depart- 
ment of Agriculture scientists can compare 

different types of soil and grass, 
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The U.S. will soon launch the 


Under a steel-plate flight deck five city” 
blocks long, the giant aircraft carrier 
Forrestal packs a $217,000,000 punch. 


ee USS Forrestal, the world’s great- 


est single investment in seaborne 


¥ power, will be backed out of a 
sraving dock into the James River at 
swport News, Va.. this fall 

Sixteen thousand engineers, draftsmen 


and builders have worked on her. and 
$217,000,000 has been invested in her. 
Now the great ship fans out over her 
dock like an A-bomb’s mushroom molded 
in steel. She has the same impersonal 
Killer-look—a__bare-stage that 
gi tion plenty of run- 
way. More than a city block wide 


FABULOUS FORRESTAL 
dwarfs 
ton) 


dl Easex 


es your imayi 
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(252 feet at her flight deck) and 1,039 
feet long, she is only seven feet shorter 
than the Chrysler Building is high. 

Picture 100 Santa Marias moored bow- 
sprit-to-sternpost and _portside-to-star- 
board in the form of an elongated cross. 
Remove the Forrestal’s control island 
and you could stow the lot of them 
aboard her flying deck. 


FOUR 500-TON LOCOMOTIVES could be slung from 
Forrestal anchor chains. Link weighs 360 pounds. 


Or stand on the edge of that floating 
airfield and look down. The floor of 
Graving Dock 12 is almost a hundred 
feet below you. But you'd never guess 
it. This huge concrete basin, which could 
wrap up such luxury liners as the United 
States with ease, is now blanked out 
by a hull that’s busting out all over. 


Cranes Trapped by Ship's Bulk 


They had to clear Dock 11, beside her, 
to make way for the sponsons that sup- 
port her flight deck, And the big travel- 
ing cranes that lifted 80-ton prefab as- 
semblies aboard for welding are now 
trapped at the land end of their own 
handiwork. Crawler-cranes on the For- 
restal herself must handle the control- 
island units. 

That island will be five decks high. 
With its stubby, hinged masts raised, it 
would tower 60 feet above the under- 
flooring of the Brooklyn Bridge. A full- 
scale mock-up of each deck was roughed 
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CAPE HORN DETOUR awaits Forrestal—its flight 
deck would span Panama Canals twin locks. 


OVER-ALL WIDTH of the carrier's canted deck 
ix 58 feet more than the combined beams of 
the luxury liners America and United States. 


out in the  shipyard’s 
joiner shop before cut- 
ting torches went to 
work on girders and 
sheet steel. Except for 
soundproofing, these 
mock-ups are complete, 
down to the last simu- 
lated intercom phon 
An unimportant detail? 
Not when you're plotting 
cable for’ 400 dial sets 
and 1,900 sound-pow- 
ered battle telephones aboard the s ribbons on the deck that will be the only 
Looking out through the pagoda visible sign of the Forrestal’s steam 
windows of the primary flight-control — catapults. 
mock-up, you can almost trace the blur The Navy is coy about those “ca 
of A3Ds streaking down the four long Nobody's saying how the grooves are 
buttoned up to prevent steam leakage, 
for instance. But they are tried and 
proven rigs, able to whip the biggest 
carrier-based attack planes into the blue- 
up-yonder with a bomb load equal to 
the whole weight of a Navy plane in 
1942. 


Steel Decks for Fire-Breathing Jets 


There’s no such hush-hush about the 
functional di n of the deck. It is 
made completely of steel. The fir orig- 
ally used on U.S. carrier decks was 
better in some w: more resilient and 
less slippery. But neither fir nor experi- 


“4 
COMING UP: two small suburban lots, com- 
plete with homes, driveways, landscaping. 

Each of four airplane lifts could hold them. 


aucust 1954 [3] 


mental teakwood could take the hot 
breath of jet afterburners. The Forres- 
tal’s “tin roof” can. What's more, it will 
turn a kamikaze into the kind of bri- 
quette you can sweep up with a broom. 
The carrier's amazing overhang is the 
direct result of the Navy's success with 
a canted deck on the flattop Antietam. 
In the past, an inbound plane that had 
lost its flying speed and missed the ar- 
resting gear on the aftersection of the 
deck, plowed into a 
protective barrier if 
other planes were | 
parked up forward. $ 
Now that hazard is 
gone, They've widened 
the mid-section of the 
Forrestal’s_ deck, and 
set her landing strip on 
a 10.5-degree diagonal. 
Thus a plane whose 
hook fails to engage 
any of the six hydrau- 
lically cushioned pend- 
ants (cables) strung 
across the runway will 
have a clear track over 
the portside of the 
ship and out to sea 
again, where it can 
square off for another 


try. 

The canted deck has 
other advantages. The 
old axial, or center-line 
runway is still in business up front, offer- 
ing what amounts to a completely inde- 
pendent airstrip. With catapults on both 
runways, the Forrestal will be able to 
toss her big jets aloft with the dexterity 
of a juggler, cutting the launching time 
for her squadrons in half. Or she can, 
when necessary, launch one flight and 
recover another at the same time. 


Dumb-Waiters Will Serve Up Planes 


The platform overhang also puts her 
four big aircraft elevators where they be- 
long—out on the edge. of the deck—not 
in the middle of her runways. These 
oversize dumb-waiters will shuttle be- 
tween the platform and three 25-foot- 
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ai 


ings will blast tropic heat from erew 
quarters and most, working space 
for comfort aboard the Forrestal. 


high hangar bays on the deck below it. 

The huge proportions of the bays— 
you could put five basketball courts in 
any one of them—are typical of the For- 
restal’s dimensions. 

Her 3,500 crewmen will use nearly 
twice as much water as the eight big 
boilers that feed her main turbines, To 
supply both needs, her water tanks must 
store nearly 400,000 gallons, Half of it 
will pass through her distillers, daily. 

Although one man 

can operate all of the 

. control devices in each 
of her machinery 
rooms, the *Forrestal’s 
power plants are the 
largest ever put in a 
ship. To carry 200,000 
horsepower from the 
turbines back to the 
screws, machinists at 
Newport News turned 
the world’s _ biggest 
shafts. The longest of 
the lot has a reach of 
400 feet. Each of the 
five-bladed bronze pro- 
pellers is 22 feet in di- 
ameter. They will fan 
the Forrestal along at 
better than 30 knots. 

Your guess is as good 
as any layman's when 
it comes to speculating 
on her secret weapons 
and special equipment. At Newport 
News they'll only tell you what your 
own eyes can see—that turrets for five- 
inch guns are not yet outmoded, 

Those who say that the H-bomb has 
written “finis” to big ships like the For- 
restal like to use the phrase “too many 
eggs in one basket.” 

The men who designed the Forrestal, 
and two sister ships to follow (the Sara- 
toga and CVA-61, as yet unnamed) have 
a pat answer. 

“There'll be plenty of eggs,” they 
agree. “The kind that a basket like the 
Forrestal may be able to protect and 
deliver better than a land-based setting 
hen.” END 


Safety Belt Stops Tractor 


Ir ris farmer falls off his trac- 


tor—a common, often fatal 


dent—he won't get plowed up. His 
fall will yank out of his belt a plug 
wired to the ignition, killing the 
engine and stopping the tractor. 
The Dooley Co. of Moline, Ill, 


manufactures the safety belt. 


Hens Get Quick Snack 
from Hopper on Jeep 

Scorr Peacock of Dinuba, 
Ca doles out meals from 
a jeep-mounted hopper to 
feed 4,500 chickens in 4,500 
cages in less than a half-hour. 
A. gasoline-powered auger 
pushes feed across the bin 
and a paddle elevator lifts 
it to a flow spout. A strap 
on the driver's leg controls 
a clutch that regulates flow 
to the feed troughs. 


Milks from Swivel Ch; 


Mu.xixc 30 cows an hour without moving is ea: 
for this dairymaid. The cows walk around her while 
she swivels about in the pit to k, clean or feed 
them as they move along. Hervey Research Devel- 
opment Corp., Geneva, Ill., makes the equipment. 


Gigantic Eggbeater 
Harrows Soil 

Gianr rotating wheels dig 
slanting teeth into the soil 
to harrow and level fields 
at the E. S. Thompson ranch 
at Strathmore, Calif, The 
teeth, welded to the tubular 
framework, make the tool ro- 
tate as it moves forward. 
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Car Skids on Purpose 
to Make Roads Better 


‘Tuar fifth wheel helps Brit- 
ish er asure skids 
nile their car goes straight 
and true, The wheel is 
simply mounted at an angle, PF 
so that it is always skidding. 
It is used in experiments ¢ 
skid-resisting road surfa 


neers 


Tin-Can Phonograph Sells Oil 

Next time you stop for gas you may be 
ded a talking can to hold wl 
ny phonograph run on flashlight 
batteries, it is set off by a button and sounds 
off with a s pitch for Permalube oil 
through a sp in the bottom, 


you 
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Slot Machine 
Rents Cart as 
Robot Redcap 
By pnoprine a 
quarter in a slot, this 
young lady gets a bag- 
gage cart for the hike 
from train to taxi, At 
the station exit she'll 
park the cart in an- 
other rack and get a 
refund of 10 cents. 


Two railroads are 
trying out the  self- 
service carts to sup- 


plement redcaps at 
Boston's South Station 
and at Penn Station in 
Pittsburgh. 


Quick Camera Gets Smaller 
Here's a squeezed-down model of the 
camera that prints its own film as you 
shoot. Coat-pocket size, the new Polaroid 
makes eight 2%-by-3%inch pictures from a 
roll that costs $1.19. The camera costs 
about $70, the clip-on flash gun $13. 


Let’s Put Some Science 


Well- 


BESPECTACLED 
y inhabitant 
y newspap- 
er comic strip recently appeared in print 
with his head embubbled in a space hel- 
met and a ray gun clutched in his hand. 

“Seen any bad men in th’ gulch to- 
he inquired of a female caricature. 
“I aims to put law and order in these 
here parts!” 

“You're mixed up, Stuart,” the gal re- 
You're dressed like a space-man, 
but you talk like a Westerner! 

The self-appointed spokesman of or- 
der stiffened his neck. 


in Science-Fiction 


nown science writer prods modern 
cosmic yarn-spinners in the seats of their 
space suits with some pointed pointers. 


By John Lear 


‘am,” he cried, wav- 
I'm from out yonder 


“It so happens, m 
ing his pistol, “tha 
in WEST MAR: 

The cartoonist who sketched that epi- 
sode must be a reader of science-fiction, 
Certainly he achieved, in a few deft 
strokes, the most succinct expression I 
have seen or heard of the state of liter- 
ary schizophrenia in which SF writing 
is bogged today. 

On TV, Captain Video's space rang- 
ers muse themselves, while riding 
rockets between the planets, by dialing 
movies of the Old West on their remote 
carrier beams. Perhaps this unscier 


JOHN LEAR, the writer of this article, holds 
four top awards for excellence as a science 
reporter: the Sigma Delta Chi Award for 
distinguished public service, the Headliner’s 


Vestinghouse Award of the Amer- 
ion for the Advancement of 
ence, and the Albert Lasker Award for 
distinguished writing in medical journalism. 
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Space-time 


sandwich: chasing 


rustlers through the gulches of the Milky Way 


sandwich of space-time may be excused 


on the ground that the 
watchers of the show are kids, But what 
about the following supposedly grownup 
book review in The New York Times? 
I quote verbatim: 


The Earth of the far future is plagued 
with many problems: what to fs about 
its conquerors, the “Spacers,” descend- 
ants of the men who settled the stars; 
where to employ people thrown out of 
work by robots; why 1 nd_ prefers 
to live in a few gigantic megalopoles; 
and how to discover the murderer of an 
eminent Spacer. It with thi 
problem that Lije Bailey, detectiv 
concerned. If he fails, he loses his rat- 
ing, an almost-fatal misfortune in his 
overcrowded world. Moreover, he must 
cooperate with a robot Spacer detec- 
tive while solving the crime. Lije learns 
more than the identity of the mur- 
derer: he learns how 
itself, 


a sweeping discove 
murderer? Does the 


writer who con- 
cocted such a plot show any respect for 


the scientific method of ing ? How in 
the name of all the g: ny log- 
wise the word “science” by 
je’s Hollywood nightmare sci- 
ence-fiction? 


SF Editors Repelled by Own Vacuum 


I would enjoy, and I am sure most 
readers of Poputar Science MonTHiy 
would enjoy, fiction bearing some rela- 
tion to science as it is practiced on Earth. 


Creative literature is, after all, only an 
mitation of life. Its reason for existence 
is to mirror man’s accomplishment: 
hopes and fears. But the mirror of sci- 
ence-fiction today rapidly losing its 
quicksilver. From its barren glass the 
sterile emptiness of space stares so 
darkly even the editors of SF mag- 
ines are repelled. H. L, Gold, of Gal- 
axy, wrote a double-header editorial in 
his February and March 1954 issues. to 
this effect: 

“Lock, fellows! 


It may not be nec- 


Terrestrial and 
celestial detectives 
make a rather weird team 


essary to go out to the stars just yet 
to find living space for our excess pop- 
ulations. There's a lot of room left right 
down here on the Amazon river.” 

The Moon-Mars-and-Venus _ rocket 
jockeys will argue, of course, that people 
ought to know about space becai 
Albert Einstein proposed space station 
to defend democracy in the atom age. 
They have a point. But shouldn't people 


seseeeeeeeeeYOU Got a Point of Order?-------------- 


John Lear's acid remarks on today’s sci- 

ce-fiction writing will, the editors 
of PSM suspect, cause some astral ad- 
dicts to reach for their ray guns, cry- 
ing, “Blast off!” Others may wish to 
present him with an impervium-plated 
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medal, For the five most interesting 
letters, of 150 words or less, commenting 
on this article, and received by Sept. 1, 
PSM will pay $25 each, Address: The 
Editor, Porutar Science Monruy, 
353 Fourth Ave., New York 10, N. Y. 


also know, and know first, about the stra- 
tegic power vacuum of the Canadian 
Arctic? We can’t do much with the 
North Star if we lose the North Pole. 
This is not to imply endorsement of 
SF writers playing cops and cowboys 
if they play Royal Canadian Mounties 
and reindeer herders instead of chasing 
rustlers through the gulches of the Milky 
Way. I think SF should abandon com- 
pletely the worn-out Wild West and 
privatc-eye themes. To put it bluntl: 
let's have some science in science-fiction 
By calling themselves writers, the sign- 
ers of SF stories forfeit any right to be 
excused from the sweaty digging for 
facts and the still sweatier travail of dis- 
ciplined imagining that might enable 
them to depict (as Jules Verne did with 
his submarines and flying machines) 
wonders that will sound plausible to us 
and commonplace to our children. 


No Brain Waves for Ralph 


It is fashionable for current SF prac-. 
titioners to sneer at Hugo Gernsback’s 
old SF classic—Ralph 124C41+—as “un- 
readable.” But to me, Ralph is consider- 
ably less of a cardboard character than 
most of the tipsy space sailors I meet 
in SF today. At least Ralph’s romance, 
though steeped in intellect, was mature. 
He didn’t try any of the now-popular 
adolescent tricks like remote-controlled 
seduction through aphrodisiac brain 
waves. 

Gernsback was wordy. He was Vic- 
torian, His story, however, moved log- 
ically. And his nce, though wondrous, 
rang with possibility. It is not enough to 
remember him as father of modern SF. 
His sensitivity to significant trends calls 
for critical study in the light of science’s 
implacable encroachment on all human 

airs. 


Ralph first appeared in print in 1911. 


It’s worth 
remembering that robots can’t 
outthink their makers 


Yet through him Gernsback fancied the 
coming of TV, radar, simultaneous mul- 
tilanguage translation, man-made rain, 
transatlantic airplanes, helicopters, cold 
light, night ball games, automatic pack- 
aging, the use of sound as a physical 


Why not remote-controlled romance? 


force, titanium, microfilm, rayon, arti- 
ficially accelerated plant growth, glass 
brick, guaranteed bank deposits, di- 
rected research in science, and govern- 
ment domination of certain areas of re- 
search under a blanket of secrecy. 

Incredible prophet that he was, Gerns- 
back had no monopoly on the art. In the 
last decade, Robert Heinlein duplicated 
Ralph's panoramic vision in narrower 
compass with more immediate and spec- 
tacular results, Heinlein predicted not 
only the A-bomb but its use to annihilate 
acity to end a war, 

But where are Gernsback’s and Hein- 
lein’s disciples? Why is their method so 
rarely followed in science-fiction? 

The mailman brings me seeds for sci- 
entific speculation every day. 

An atomic locomotive is now feasible. 
Railroads have been the subject of ad- 
venture stories for years, Trains will 
be vastly different when engines re- 

[Continued on page 244] 


Radar in Tail 
Aims Bomber’s 
Robot Guns 


Tam. guns that are 
fired at te > 
matically tracked by 
radar are now part of 
the ament of the 
‘orce Boeing 
Stratojet bomb- 
er. The entire tail-tur- 
ret system is remotely 
controlled. 

This is how it 
works: In danger areas 


picks up an attacking 
plane, it begins sup- 
plying a computer 
with information for 
the 20-mm, guns. 
When the target is 
within range, the guns 
are fired. Two guns 
» mounted in the 
full-swiveling turret, 


Deadly Egg Spews Out Rockets 


A Hoxeycomn of 52 rockets is carried on 
each wing of the Air Force's Northrop 
Scorpion fighter. The honeycombs, which look 
oddly like the egg-shaped nacelle housing 
an airplane's air-cooled engines, can be fired 
in salvo. A hit by even one of the 2.75-inch 
rockets can down a bomber. The Scorpion 
can climb higher than nine miles. 
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Airplane Is Moved Like a House 


Ir was exactly like moving a house 
through the streets of Los Angeles when a 
Douglas attack plane with igs 
to be trucked from the fac ory to Edwards 
Air Force Base, 171 miles away. Telephone 
poles, traffic signals and roadside trees had 
to be removed and replaced afterward. The 
speed? Five miles an hour. 


Three-Winged ‘‘Flea’”’ Flies 100 Miles an Hour 


A TRIPLANE that its builder, George Fi 
bie of De Pere, Wis., calls “The Flea” has 
only a 20-foot wing span and flies at a speed 
of about 100 miles an hour. The little plane 
measures 15 feet in length. 


Freighter Swallows Midget 


‘A Buisto Freicurer plane gulped down 
a midget plane recently through its huge 
front loading doors—and then proceeded to 
swallow a second one. The first was loaded 
headfirst, the second tailfirst. 

The two smaller aircraft were destined 
for French Indochina. Bristols are used reg- 
ularly as English Channel car ferries 


Frisbie has test-flown it under the super 
vision of the | Aeronautics Administ 
tion, but there are still other tests to be 
made. He is also the inventor of a plane he 
hopes to sell in kit form. 


AN 


Radar Helps jot Shun Storms 


Tue days of those bouncy airliner flights 
in rough air will be over if a storm-detecting 
radar system being tried out by Panagra is 
adopted generally, It will “see” storms 150 
miles away. 

The company is testing the radar between 
Miami and Buenos Aires. It is installed in a 
DC-6B transport. 
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275 Tons of Steel—in One Hunk 


‘Tins huge ingot, weighing as much as 160 
Ford sedans, is on its way to a Bethlehem 
Steel forge to be pounded into a 110-foot 
column—one of 18 supports for a tremen- 
dous airplane press 10 stories h 


Paper Overlay Upgrades Lumber 

Scientists at the U.S. Forest Prod 
ucts Laboratory at Madison, Wis., have 
discovered that a single sheet of rs 
treated with modern synthetic _ resins, 
will hide knots. 
and narrow splits in a 
They have 


nitch pockets, stains 


also found, by installing paper 
overlaid siding on a test building 
(right), that it holds paint well outdoors 
and slows wood-swelling. 


U0 rorutar science 


pine 


Man-Made Geyser Tests Nozzles 
Waren, 
River, geysered 150 feet in the air (above) 


pumped from the Allegheny 
when engineers tested nozzles for fountains 
that will spout from a pool in Point State 
Park, Pittsburgh. 


How Sailors Learn 
to Save a Ship 


Daily they rescue a bogus cruiser “bombed”’ in a bogus ocean. 


a HE bomb that hit the USS But- 
| rcup was delivered by a lone 
plane at 1700 hours, just before 
evening chow. Shattering plates and rup- 
turing mains, the resulting explosion 
might have been fatal to the cruiser had 
it not been for the skilled work of her 
damage-control parties.” 
This could have been a news dispatch 
from an artificial ship in an artificial 
ocean at the Philadelphia Naval Base 
Damage Control School. Daily it weath- 
ers a tape-recorded air attack, is ostensi- 


bly hit, ships water through real holes 
and threatens to sink, in order to teach 
USS. sailors what to do if the danger 
ever becomes real. 

The vessel, a two-deck section of a 
cruiser, floats in a tank. Its survival de- 
pends on the quick thinking and trained 
action of men who work in water up to 
their necks, bail where pumps would 
normally not function, fight smoke and 
fire, plug and patch. How they do it is 
shown in the photographs on the next 
two pages. 
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LIKE THE DUTCH BOY at 
stops a leak w 
control drill as hit 
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ee 
ALL IS CONSIDERED LOST if, . 9 EXHAUSTED RESCUERS 


Gue Kidee Out 
Q SHON sno 


Two scared kids in a jam take the Model Garageman out 
into one storm to quell another—between irate parents! 


DARKNESS came down. clouds 
A led up in the west dnd a sharp 

thunderstorm took the edge off the 
midsummer heat. Glad at the chance to 
catch up, Gus Wilson was working late 
at a top overhaul. The Model Garage 
were the only ones on in the dark 
ection of town. 

The clatter of running footsteps out- 
side the open shop door brought Gus 
from under the hood. Matt Bergstrom 
and Mrs, Adams, both winded, passed 
the pumps and made for him. 

“Gus!” Matt puffed. “Haven't you got 
a boat up at the lake? May be trouble 
there—kids got caught out in the storm— 
should've been back hours ago. I thought 
they were at the Adamses and she 
thought—” 

“Tell me on the way,” Gus cut in. He 
bustled them into his car, strode over 
to pull the main switch of the garage, 
and took out fas 


Panie Sets In 


By the time they neared th e, 
Gus had the story, Bergstrom’s taffy- 
haired daughter Sally had gone for a 
swim and picnic with 16-year-old Guy 
Adams. They'd taken the Bergstrom out- 
board, heading for the beach on the 
far side of Thatcher's Island. When Sally 
didn’t show up for supper, Matt as- 
sumed they'd waited out the thunder- 
storm at Lora Adams’ home. When, at 
nine, Lora had called him, a kind of 
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panic had begun to lick at both parent 
“Neither youngster is a strong swim- 
mer,” a, “T just hope that storm 
didn’t catch them out in—" 
“Probably waited for the storm to blow 
ve 1 quickly, “and then dis- 
covered the rain had drow—soaked the 
ignition.” It occurred to him that Matt 
and Lora had infectes d ea ach other with 
a highly contagious “We'll be 
in a couple of minutes now. If the 
not too rough, we might take a 
run out to the island, Probably find 
them soaked and sheepish. Will you dig 
my flashlight out of the glove compart- 
ment, Matt?” 


The Party Sets Out 


Fi ized waves were tossing Gi 
12-footer at its pole mooring, and rain 
water sloshed the floorboards. “Doesn't 
look so bad.” Gus told them briskly. 
“Lora, you get in the bow and hang onto 
the flashlight. Matt, will you do some 
bailing from the middle seat?” He 
stripped off the cover, checked the gas 
and spun the kicker. 

The wind was behind them as they 
headed out onto the lake. A past-full 
moon showed occasionally through seud- 
ding clouds, dimly picking out the ridge 
behind Thatcher's Island. 

“Don't stand a prayer of finding any- 
thing in all this blackness,” said Matt 
grimly. “I think we ought to go back to 
a telephone. Call the state police and 


Gus uncoupled both ends of the gas line and drew out a two-inch bronze filter element, 


them to start a real search going. 

The idea had been in Gus’s 
mind for minutes. “Maybe you're right. 
But let's take a fast look at 


Imost there. 


he conceded. 
the beach first—we're 
As they rounded the point of the is- 


land, the hearts of all three in the boat 
gave a flip-flop—there was a campfire in 
the cove. The distant reddish light 
nted off the aluminum hull of the 
beached Bergstrom boat, and two small 
danced like Indians in the fi 
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light. Both Matt and Lora were calling 
as the boat slowed to coast in. 

During the first moments of greeting, 
Gus busied himself with tilting the e1 
gine and pulling the hull up on the 
beach, Then he sauntered up to the 
group by the fire. 


Storm Over the Lake 


“.., The silliest’ thing,” Sally was say- 
ing. “Robinson Crusoe all over agai 
my name's Friday. I guess we were a 
little late in starting home. Anyhow, the 
clouds were awfully black, and we were 
just coming out of 
the cove when it be- | 7 
gan to rain like any- 
thing and I made 
Guy go back be- 
cause I just knew 
we'd get struck by 
lightning. He said 
we could take off 
the motor and turn 
the boat over for 
shelter—it was just 
drenching — but T 
knew that that met- 
al boat would attract lightning and—” 

“So we just waited out the storm in 
the woods,” Guy finished. “I tried to 
tell Sal that trees were no protection 
against lightning, but you know how it 
is with women.” 

Guy's good spirits evidently grated on 
Bergstrom. “That's all very well, young 
man. But the storm blew over hours ago. 
Why didn’t you come home right after- 
ward? Your mother and I were both ex- 
tremely worried.” 

“Daddy, we tried to three times, but 

the motor kept sputtering out,” Sally 
interjected. “The wind was against us 
and we didn't have any oars and that 
old motor kept stopping. So Guy built 
a fire in the cleverest way and we just 
aited until—” 
“That's enough,” Matt cut in, “Il talk 
to you later. Evidently you've never 
heard of smart alecks who manage to 
run out of gas when it suits them. Well, 
young man, what's your story?” 

“Look,” said Lora Adams, “must we 


™ 
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r¢ making marvelous time 


stand around here while you put wit- 
nesses on the stand? These children are 
wearing wet clothes and I think it’s im- 
portant to get them home instead of let- 
ting you sound off.” 

“I'm not sounding off, But I don’t pro- 
pose to let my daughter go out with a 
kid who can’t even tell a straight story.” 

“You mean he can’t get a word in. 
If you'd stop bullying him long 
enough—” 


a laugh! The impor- 
tant thing is why a young girl was kept 
out for hours when there isn’t a shred 
of justif—" 

“Motor kept conk- 
ing out, Guy?” Gus 
tossed a piece of 
wood into the fire. 
“Sounds like the 
rain got to it.” He 
realized that the 
flare-up, even 
though it was just a 
reaction to anxiety, 
ought to be headed 
off if possible. 

“Well, I thought 
so too, Mr. Wilson, but it doesn’t make 
any . Because each time it'd start 
right up and run fine at low speed 
the prop in neutral, And then she’ 
as soon as we'd start out for hom 

“That's very plausible, young man— 
especially the part about not making any 
sense. That motor runs like a clock— 
hasn’t missed a beat all season. What 
were you really doing—shutting off the 
gas line?” Matt's voice was icy. 

“No, sir. I was not.” 

“Or did you just close the air valve 
on the cap so the gas wouldn't feed 
down?” 


quit 


The Feud Begins 


“T've had just about enough of this,” 
said Mrs. Adams shrilly. "More than 
enough. I'm not going to stand around all 
night listening to somebody who's crazy 
as a hoot owl. Gus, will you take me 
home? You come with us, son—you've 
seen enough of the Bergstroms.” 
[Continued on page 224) 


MECHANICS 
and 
HOMEBUILDING 


How to 


- Hitch an Engine to Your Bike 


A two-cycle power plant that you can attach with hand tools will 
whiz you along at 25 m.p.h. and run for only a few cents a day. 


By Howard G. McEntee 


VEN the peppiest pedal pusher some- 
times wishes he could keep rolling just 
by twisting a throttle. But the gap between 
an ordinary bike and a powered one ordi- 
narily can’t be plugged for much less than 
a hundred bucks—except with this home- 
built rig. 
‘That doesn’t mean jerry-built. This power 
unit is mechanically clean, functional, good- 


looking. You don’t have to be a machinist 
to make it; the whole job can be done with 
hand tools, 


What does it cost? The engine is the 
most expensive Mine is a 1.5 hp. 
Power Products AH-36, costing $47.50 
brand-new. You can sa getting 


tory rebuilt, with a new-engine gu: 
for about $36. With its horizontal cylinder, 
this engine is ideal for rear-wheel mounting. 

If you are willing to settle for 1 hp., the 
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RIDING TRIM. Neat a cotter pin, the rear- 
mounted engine drives the wheel through a 
friction roller, leaving pedal drive and coast- 
er brake intact. No machining is necessary 
all the work ean be done with hand tools. 
, 


model 1000 is available for about $25. It 
was widely used on power mowers, and you 
may find a secondhand one for even less. 
The other materials add up to about $13. 

Roller drives the wheel. Only a friction 
drum or roller is mounted on the engine 
shaft; there are no pulleys or sprockets. Two 
coil springs pull the roller down against the 
top of the tire. This drive puts no torque 
strain on the spokes, and leaves the chain 
drive and coaster brake ready for normal 
use at any time. 

The roller is disengaged from the tire by 
lifting the engine a fraction of an inch. This 
is done by a forked lever terminating in a 
handle below and in front of the seat. The 
clutch can be held out by a catch to let the 
engine idle at traffic stops. 

Although the engine is on the left side, 
off center, no imbalance is noticed when 
riding. It may, however, tend to tip the bike 
if it is held up by a kick stand. A rear stand 
is more secure. 

Put wheel in shape. The rear wheel 
bearings and coaster brake must be in good 


How the Drive Works 


All parts of the bicycle but the rear wheel 
and chain have omitted in these 
grams for clarity. The engine mount pivots 
at the rear on a bracket rigidly bolted to the 
rear axle. A clutch lever pivots back of the 


a Lev 
PIVOT BY CATCH 


order. Check the wheel for wobble. If the 
rim is warped, it may have to be replaced. 
Otherwise, a wobble can usually be rey 
by adjusting spokes, a job for an expert. 

Mounting the engine. My engine came 
with a blower, an aluminum base and a 
small muffler, I removed all these, plus the 
overnor mechanism with its cover. Thus 
stripped, the engine weighs about 13 Ib. 

The engine mount and clutch parts are 
made of common strap- and angle iron, pipe 
and X” bolts, This is all simple hacksaw 
filing and drilling. The rear fender 
be cut in two places. The rear bracket is 
clamped under the axle nuts, and the back 
fender section bolted to it. Two braces from 
the bracket are attached with clips to the 
rear fork. 

The engine mount, consisting of two 
pieces of angle, pivots on the br et and 
is connected to the clutch lever by slotted 
joints. Make certain the clutch lever is long 
enough so that its U-shaped yoke comes in 
front of the seat when it is up. 

The clutch mount may have to go above 
or below the fork behind the seat post, Try 
it both ways before drilling for the clamp 
bolts, and space these to miss the frame 
members. On my bike, the mount fitted best 
with the angle up, so the tapped holes go 
‘through the apex of the angle stock. 

All bolts at the pivot joints must be posi- 
tively locked, and drawn up to leave a 
minimum of play without binding. One 
member of each joint is therefore tapped. 
Drill No. 7 holes and thread them with a 
aire tap. 

16" dural plate, 34” by 6”, is bolted 
to oy left engine mount in two places and 
drilled to match the threaded mounting 
holes by which the engine was bolted to its 
base. You can clamp the plate to the dis- 


get port. Its connected to the engine mount 
by i p joi hen the clutch lever 
is held down, the role raised off the bike 
wheel. As the clutch lever lowed to come 
up, the engine tilts down, and the roller is 
held in di the wheel by 


iriving contact 
engine weight and two coil springs. 


BEND UP TAB, 
AND DRILL 


a3 
‘cur, FILE, 
make 


26" wheeb, but 


se 
ii 


LIST OF MATERIALS 
Engine: Power Products Model AH-36, 
type 1007 (Power Products Corp., 
Grafton, Wis.) 
Roller: flat-belt pull 
metal 


» compressed-pa- 
hole, 14” to 
nk Tracy, Inc, 


brake lever and cable (c 
pression release). 
Exhaust: Briggs & Stratton 


"pipe 
ural or 


x” flat iron, 
angle iron, 


Miscellaneous: Two. tension springs, 2 
¥" dia, 4” long; throttle and com: * 
mi-release springs, elbow catch, 1 

rubber clutch grip, sheet metal for 
guard, i” bolts, nuts, lock washers. bs 


COMPRESSION RELEASE makes starting easier. 
ins off cylinder hes 


valve apart 
graphite, Me 


WEIGHING ONLY 13 18. with governor and 
blower removed, the engine rests_on 
spacers on a plate bolted to left engine 
The roller (center photo) 
here shown with a radia 
cemented and screwed on it to increase 


carded base and drill through it to spot the 
holes. 

Making the roller. 1 first used a 1%"- 

neter flat-belt pulley made of impreg- 
nated, compressed paper, with a rubber-hose 
sleeve over it. The hose was cemented on 
with Pliobond and further secured with 
three 6-32 screws, with star washers under 
them, at each end, 

Later I switched to a 2” pulley of the 
same kind, without the rubber sleeve. This 
well and has nothing to come loose. 
A similar cast-iron pulley could be grooved 
longitudinally to increase its driv: ig friction, 

The roller diameter determines your drive 
ratio (wheel size has nothing to do with it). 
If you live in hilly country, or want m 
mum pickup, you might try a 1%” roller. 
A 2” roller, however, makes the engine 
er to start, and gives higher top speed 
and better gas mileage. 

Aligning the roller. Check the required 
height of the engine shaft (roller diameter 
considered) above the tire. Then saw three 
spacers from %” pipe and file the ends square 
to the required length. Mount the engine 
with 4” bolts and lock washers. Be sure the 
bolts enter the threaded holes far enough 
to hold securely, but not so far that they 
hit bottom. 

With the engine in place, the roller can 
be mounted on the shaft. The pulley I used 
has a metal hub, with a keyway and a 
screw. But my engine had no key 
drilled and tapped the hub for a s 
setscrew 90° from the first, centered the 
roller over the tire, and spotted dimples in 
the shaft through the setscrew holes. 

‘A vertical 3/16” plate is bolted to the 
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diameter. A pulley of suitabl 
drive without the sleeve. Note pipe flange 
fitted to exhaust port (above) and thrott 
return spring (over shaft). A 3/16"-by-4 
by-5%4" plate (right, above) is bolted 


right-hand engine mount. Long bolts and 


right-hand engine mount. Long ”-20 bolts 
with spacers on them, enter two of three 
tapped holes in the crankcase by which the 
governor cover was formerly attached. 

The controls, An auto choke cable on 
the right handle bar controls the throttle. 
No cable is needed for the choke; the rider 
can easily reach behind to open it after the 
engine warms up. However, I did add a 
compression release to make starting easier. 
This is a small plug cock (made for a com- 
pressed-air system) mounted on the eyl- 
inder head, with control cable to it. 

‘Try starting up without a compression 
release; you may not need one. If you d 
take off the cylinder and cut off two of th 
short cylinder fins on one side of the spark 
plug with a coping saw, afterward filing the 
surface flat. As there is not room between 
the plug and the cylinder wall to screw in 
the valve itself, 1 mounted it on a small 
plate as shown on the facing page. 

Guard and muffler, A roller guard, 
bent from light sheet metal, is bolted to 
the fender in front and the engine bracket 
in ba shown on page 148, Although 
mine ducks under the exhaust pipe, it could 
be run over it and even widened to enclose 
the pipe and muffler. The flywheel is a 
smooth bell without spokes or projections, 
and seemed to require no guard. 

The original muffler would not clear the 
tire, soa #”-pipe floor flange was cut down 
to fit the exhaust port, and a pipe nipple 
and elbow screwed on. As the original 
muffler had little quieting effect, I installed 
a bigger, more efficient one. 

When starting out, drop the roller on the 
tire before starting to pedal. Open the com- 
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spacers tie it to the engine crank 

strong spring on each side, hooked 

hole in engine mount and on the bolt hold- 

ing the brace to the fork, pulls roller against 
re. Adjust tension by moving 

wheel must rotate engine p: 


pression release, start pumping, and when 
the flywheel is turning, close the release and 
open the throttle, To start up with the 
engine already running, disengage the clutch 
and pedal off; then let the clutch engage. 
Engaging it from a standing start will wear 
the roller unnecessar END 


THROTTLE IS CONTROLLED hy an auto choke 
2 up th t handle bar. A small 
Id by a setserew ad ng posi- 


New for 


Your Car 


2. Wh Stop Protects Gar: Wall. 
Drive that long new car all the way into the 
garage and stop a fraction of an inch from 
the wall with the help of this adjustable 
wheel stop. Extend it so the wheels hit the 
stop bar just before the bumper touches the 
wall, to provide maximum clearance at 
the back end for closing the garage doors. 


4. Feather Identifies Car. 
You'll locate your car instantly 
among hundreds of others in a 
crowded parking lot if it flies this 
brightly-colored pheasant feather 


the wind direction 
when the car is standing still. 
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1. Car Cover Is Awning, Too. Pull this 
cover out of a roller attached to your car's 
rear bumper to protect it from the elements. 
Release it, and it rolls itself up, A broad 
awning and supporting arms fitted with 
tion cups that grip the side of the car can 
be added to provide a shady spot or dress- 
ing tent at the beach, 


Are Combined in Kit. 
This neat vinyl plastic case holds an assort- 
ment of handy objects for your car, It con- 
tains a whisk broom, windshield scraper and 
cleaning cloth, bottle opener, comb, pencil, 
screwdriver, sewing kit and’a small flash- 
light. When closed, the kit fits compactly 
in the glove compartment. 


aN =. 


5. Lever Lifts Wheel on Drum Lugs. Put 
your spare wheel on without effort next 
time you get a flat, This wheel lifter centers 
it and slides it up on the lugs in one motion, 
It can be used on dr ving holes for 
bolts, or on the type with studs. 


. Spray Dries Wet Ignition. Differing 
from insulating spray that keeps water out 
of a car's ignition system, this chemical is 
sprayed over the electrical equipment to 
drive the wetness out, It is claimed that a 
water-soaked circuit can be put in service 
a few minutes after spraying, and that the 
application will protect the system for sev- 
eral months after, The solution can also be 
used to coat tools against rust. 


Further inform: 
wood 28, Calif 
dosti Ine 

Warvard, Ht} 


nthur Ht Kitsons Ine: 
8 Albion Sta, Tatedo 6, Ohi 
= Spridri Con, 


30818 Marper 4 
Wheel Lite 


jon om these new eur products can be obtained from: 1. Rol 

Detroit 39 
fae toee 
£8 Banner Mje. Con, Ine 


‘82 Atando Ave. Charlorte 6. NL 


6. Attachment Draws Vapors from 
Installed on the crankcase 
breather pipe or overhead-valve cover, this 
unit draws sludge-forming vapors out of the 
crankease and delivers them to the intake 
nanifold to be bumed away with the fuel 
mixture. The facturer claims that it 
extends the useful life of the oil and filter, 
nd adds light Iubrication to the tops of the 
inders and valve stems, 


Sparks 
from a cigarette, or even a lighted match 
accidentally dropped on the won't 
burn holes in these seat covers. The fabric 
is impregnated with a special resin, which 
the manufacturer claims releases a flame 
smothering gas when heated. The cover 
are woven of the same material used to 
make tire casings and are said to be static- 
free and impossible to 


U0-On Car Cover, Incw. 1610 N. Wile 
Zoe Siecle, 10 be Stu NYC 6 de 
win Ste, Reise. Idahe: 6. Precision Products Co 

a7 Presion Court, Brnokivn 4. NY 
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Your Shop Can Save 


Sprucing up the old homestead 
yourself can put dollars in 
your pocket—and be fun, too! 


© YOU think of a workshop as just a 
place to play? Ideally, it's most relaxing 
that way. But there are times when a shop 


154 roputar science 


justifies its existence in a more material way. 
Storm windows, screens and other home im- 
provements that come out of a shop can 
make it a source of pride—and dollar sav- 
ings—for the entire family instead of just a 
place where Dad secludes himself to putter 
around, 

Most  impressiv 


and 


often easiest to 


Put a Radiator 


You Money 


make—are things that dress up a home. 
Below is the first of four projects that 
be made in any workshop—from the most 
elaborate, down to the small bench and 
rack of hand tools—and they'll give a repu- 
tation to both you and your shop. Remem- 
ber, too, the dollars you save ean go toward 
new equipment to help you save even more. 


an 


Under Cover for $3 


Wire lath, shelving and strips 
of molding go together to make 
this attractive radiator cover. 


ADE without claborate carpentry or 

framing, this radiator cover provides 
rainy-day play surface for tots and keeps 
them away from the hot metal. 
Nail quarter-round molding to the floor 
around the radiator and bend a piece of 
wire lath—the expanded type used by plas- 
terers—to fit snugly inside it. Cut two strips 
of one-by-two and nail them inside the 
vertical rear edges of the lath to. stiffe 
them. Bend the sharp ends over the one-by 
two strips to get them safely back against 
the wall. 

Place the lath in position around the 
radiator and cut the top from shelving or 
%” plywood to fit over the top edges. Nail 
1” half-round molding to three sides of the 
top, leaving the extra 4” projecting below 
the bottom surface to retain the lath 

When you're satisfied that all is squ 
and level, fasten the top to the wall or 
window apron, using one of several methods 


shown on the following page, so that the 
cover can be removed for cleaning inside, NAIL MOLDING TO FLOOR around radiator to 


Paint the base molding and shelf to match KeeP lath from i Bott 
the woodwork in the room. The wire lath 
comes finished black and need not be paint 
ed, but if you decide to finish it, too, you'll 
find a paint spray bomb much easier for 
the job than a brush.—Elizabeth H. Wagner, 
White Plains, N.Y. 


USE MITER BOX to 


SHAPE WALL ENDS pi 
against baseboard. Coping saw d 
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hoard to get 


Make a Copper Hood 
to Dress Up Your Fireplace 


This hood can work wonders for 
your draft-dodging fireplace. 
It's mighty good-looking, too. 


BEND WIRE LATH around 
risp 


GLEAMING copper hood will cer- 
inly improve the appearance of a 
eplace, but more important, it will 
ye the draft, making the fire burn 
ner. 

Make it from a sheet of copper at least 
” thick, cut and bent to fit over the 
opening. Bend up a flange on the three 
edges that fit against the brick and braze 
a piece of copper over the gap in each top 
corner of the flange. Bind the overhanging 
edge with &” strap brass. 

Hang the hood over the fireplace open- 
ing with lag screws set in lead anchors. 
—Hi Sibley, Nuevo, Calif. 


large 
ine 


Save those old pictures! You 
can serve drinks off them, make 
a wastepaper basket or a lamp. 


rHOSE pictures just hanging on the wall 
can be put to practical use and still 
decorate a room. These ideas show how you 
can make framed pictures into charming 
room accessories, One idea gives a picture a 
double purpose: an occasional table for tea 
or cocktails, which can be folded and hung 
out of the way on the wall as a picture. 

Choose a picture in a heavy frame for 
conversion to a table. Make legs by gluing 
%” dowels in holes drilled at a slight angle 
in beveled wood blocks. Attach the blocks 
to the back of the frame with hinges so that 
the legs will fold flat against it. The legs 
should be about 15” long, shorter if they 
extend beyond the edges of the frame when 
folded. 

Use four frames of the same size and 
shape for the wall lamp. Assemble them 
into a square by gluing or nailing the inside 
edges to cleats. Remove the picture from 
the frame that rests against the wall and 


Please turn the page for more money-saving ideas. 


Put Your Picture 
Frames to Work 


LEGS, glued into beveled blocks, fold flat on 
hinges so table can be hung on the wall, 


replace it with a piece of X” plywood, 
Screw the light fixture to the plywood and 
attach the hanging ring to the top edge of 
the rear frame. Screw a ring at each lower 
corner of the front frame to trim it off. 

Join three identical frames on three 18” 
lengths of %” dowel to make the off-the- 
floor wastebasket. Attach the dowels to the 
edges of the frames with glue and nails, 
Fit a triangular piece of plywood inside the 
frames at the bottom to complete the basket. 
Lacquer the dowels to match frames and 
finish off the tops by driving rubber-headed 
tacks in the dowel ends. 
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Frame Your Pictures 
with Siding 


The tongued edge makes perfect 
picture-frame molding. All that 
you have to do is cut it to size. 


af Beery 


etme 


THIS IS V-JOINT SIDING. Rip off tongued 
edge to width needed for picture frame 
and use it just as it is, When cutting to 
fit picture, measure along inside of rab- 
het! not elige of tongue. Miter picees ne: 
curately, or frame will not be square, 
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HORT ends of V-joint tongue-and-groove 
boards cost you next to nothing. The 
underside of the tongue is already rabbeted 
deep enough for a picture, glass and back- 
ing board. The top beveled surface and 
rounded edge of the tongue resemble a 
decorative molding. 

Rip the boards to the desired width and 
cut the ends in a miter box, measuring 
along the inside edge of the rabbet when 
cutting to length to fit picture. Make an 
assembly jig by nailing two strips of ply- 
wood to a flat board, Use a framing square 
to be sure the two strips are nailed at 90° 
to each other. Lay the frame pieces in the 
ce down, pressing the top and one 
catast the plywood strips. If the parts 
cut accurately, the bottom and opposite 
side should fit squarely against them. Drive 
into the board to hold the frame to- 
gether while you drive a corrugated fastener 
across each joint. 

Sand the face and edges smooth and 

as desired. Insert the picture, with or 
hout glass, as you prefer, 


ASSEMBLY JIG hel; 
Plywood st 


put the frame together, 
J top and one side square 
whi and opposite side are fitted 
to them. When entire frame is square, drive 
nails into the board to hold the two loose 
in-place while corners are fastened 
rrugated metal fasteners. 


2. Lawn-Sprinkler Sys- 
tem Is Permanent. 
Packed to be fitted 
id installed in lawns of 
any size and shape, this 
sprinkler ends dragging 
out a hose for watering 
the gri Eight sprinkler 
heads, set flush in the 
ground, cover a large area. 


5. Tack Puller Drives 'Em, Too. 
One end of this tacking tool has a 
magnetic surface that grips the head 
of a tack for easy driving (far right). 
The other end has a slide-out claw 
that pulls tacks and deposits them 
inside the holder for re-use. 


sre Products Con, 
Village 29, NY. 


4. Gro-Quick Sales, 10342 Lanark’ Ave... Detroit 43 


Ines, 95-10 21d Sta, Queens 


3. Utility Hook Has Many 
Uses. Shown here supporting 
a gi an out of reach of 
dogs, this handy hook can 
also serve as a hanger for 
garden tools, fire pails, coils 
of wire, clothesline and laun- 
dry bags. Three screws an- 
chor the hook securely wher- 
ever you need it. 


New for the 
Handy Man 


1. Electric Drill Starts 
Mower Engine. Instead of 
yanking a starting rope, mow- 
er owners can now start their 
engines with an attachment 
that fits in the chuck of an 
electric drill. The device en- 
gages a cone pulley, which is 
attached to the t, 
spinning the mower engine 
until it starts. 


this clear-plastic tube with 
weed-killing solution and 
eliminate dandelions, thistle 
and other pests from your 
lawn, Press the lower end of 
the tube over the weed cen- 


ter. A sponge tip saturates 
the weed without harming 
nearby plants. 


aucust 1954 [59 


SIDE FRAMES, consisting of plate, 
corner studs and beam, were nailed 


HERE'S no need to let that handsome 

new hunk of sheet metal stand out in 
the broiling sun—or in the frozen sleet to 
come—if you allot about $35 and one good 
day’s work to remedying the situation. It's 
an. easy, rather pleasant job, and even if 
you dawdle disgracefully, it'll be done in 
a weekend. 

I cut the plates, studs and rafters to 
shape, laid out each side flat on the drive- 
way, and nailed it together with 16-penny 
common nails. After making another side 
frame, I raised the two (borrowing a neigh- 
bor’s hands helps here), nailed the rear 
cross plate in place, and put on temporary 
braces. 

‘After the frame was plumbed with a 
level, I added the two-by-six headers and 
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TEMPORARY BRACES at back and 
header and one rafter at front hold 
up frames, plumbed vertical. 


the corner braces. Bigger braces might be 
desirable if the site is exposed to high 
winds, but may involve you in a head- 
conking hazard. Next came the rafters, 
which were placed on 36” centers, with the 
exception of the fourth rafter from the front. 
This one was spotted where it was most 
useful in backing up the overlap of the 
sheet-metal roof. 

I used V-crimp galvanized roofing, and 
needed five sheets of 24” by 10’, and five of 
24” by 8’. This gave me a 9” extension be- 
yond the framing at each end and a 3” 
overlap at the center. The floor plates were 
secured to the concrete by lag bolts run into 
star-drilled holes. A fast coat of paint on 
the exposed wood finished the job.—John 
Rogers, Decatur, Ga. 


TABLE SAW 


ht agai 
tightened 
a 


Husky Drill Drives 
Quick-ChangeTools 


BENCH TOOLS TO ORDER 


This versatile outfit bridges 
Y PURCHASING all these rugged work 


shop attachments in one package, you 
can quickly fit out a home shop 
able cost. Or, they may be boug 
ed, starting with the basic power unit, which 
inclu ” capacity Jacobs drill chuck, 
polishing bonnet, sanding disk 
pad, spindle arbor for buffir 
wheels, and an extra handle for use on 
either side of the drill 
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wl by two 


«art and muscle of the attachments 
vy-duty %-horsepower unit rated at 
amps. It is not just an electric drill 
that can be used with attachments, but 
rather, a compact power plant, made to 
drive the attachments, and supplying more 
enough power for the many operations 
an be performed with them. Its speed, 
3,200 r.p.m., is faster than most electric 
drills, making sawing and sanding easier 


SANDPAPER 


SHOWN HERE WITH TABLE for be: 


and faster. You can buy an extra power unit 
without chuck or accessories for economical 
permanent installation in one of the most- 
used attachments, such as the portable saw 
or table saw. Tightening one screw locks 
the unit to any attachment or to the bench 
stand without fussing. Called the 888 power 
unit, it will be in hardware stores in Septem- 
ber. Millers Falls Company, Greenfield, 
Mass., makes it. END 
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Kit Makes It Easy 
to Build a Chimney 


No need to be a mason. Just put 
together the prefab sections. 


‘OU might think building a chimney is a 
job for an expert mason. Well, here is 
a kit chimney that can be put up in three 
hours. Four textured panels mounted around 
the roof flue give the appearance of brick. 
The panels are 3/16” cement-asbestos that 
can be painted to match any color. They are 
available in various heights. To top it off, 
a rain cap that comes with the kit keeps rain 
from entering the flue. Installation of the 
flue sections is about as easy as stacking 
blocks. Thermal-setting cement takes care 
of the hard work. 
The Van-Packer Corp., 209 South LaSalle 
St., Chicago, makes the kit. 


f ] CHIMNEY SUPPORT is 
ed in floor open- 
ng cut between 


4 joists. All sides of the 
f support are nailed 

framed opening be- 
tween the joists. 


FLUE JOINTS are ce- 
mented and secured 
with an aluminum 
drawband. Clearance 
from flue to wood is 
unnecessary because of 
insulating capacity of 
masonry sections. 


\ ree ie “4 4 ALUMINUM FLASHING: 


s installed on roof 
around the base of 

e flue to keep mois- 

i ture from seeping in. 
The roof and ceiling 
openings were projected 
with a plumb line from 
the floor to permit pas- 
sage of the flue sections. 


CK” PANEL hous- 
1, 16" by 24”, for 
the’ chimney is as- 
sembled on the ground. 

Before putting it over 

the flue, the proper 

pitch of the roof is de- 

termined by placing a 

panel flat on the fin- 

hed flue. Panels come 
lengths up to 3’. 
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mend use with w fireplace—the 
too large to be readily adapted. 


Calk Compound Cleans Clocks 
CaLxinc compound of the cord type, 
which has a prolonged tackiness, is hi 
for extracting dirt from cloc ameras and 
other mechanisms. Shape a 
reach the material to be removed. After the 
compound has picked up a quantity of dirt, 
knead it to expose a fresh surface.—Walter 
E. Burton, Akron, Ohio. 
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Size OF HOLES ON 
CONTROLS LENGTH OF DASHES: 


Drawing Dashes Is Easier 

Wirt this reworked celluloid drafting 
triangle, drawing dashes becomes almost as 
simple as drawing a solid line. 

Any triangle can be used. Enlarge the 
center to leave a strip about %” wide. To 
get the inner edge parallel, use a saw and 
then file accurately to the lin 

Celluloid, sold in auto stores for con- 
vertible windows, is suitable for the inner 
part. Cyt it &” smaller than the triangle. 
The recess thus formed will keep ink from 
seeping under the outer triangle edge. 

Lay out the holes with their centers 
1/32” inside the triangle edge. A counter- 
sink gives a satisfactory bevel. Make the 
holes a bit larger than the dash length de- 
sired. Attach the parts with film cement.— 
E. P. Meyer, Albuquerque, N. M. 


Flagpole Walks Out of Hole 


Arter dirt had been dug 
away from the concrete foot- 
ing of a flagpole that was to 
be removed, it was found 
that a derrick would be 
needed to lift the heavy 
weight out of the hole, Two 
smart men worked together 
to walk the footing out by 
tilting it and shoveling earth 
under the raised side. Then 
they leaned it in the opposite 
direction and tamped soil un- 
der the opposite side. This 
was continued until the con- 
crete block was at surface 
level, where it was rolled to 
a truck and loaded on, 


How I Make Scratch Pads 


Ir you are an amateur photographer, 
what do you do with the unsatisfactory 
prints you discard in the darkroom? I cut 
mine into uniform sizes and use the backs 
as handy scratch pads on the telephone 
desk.—Clinton R. Hull, Costa Mesa, Calif. 
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This ace photographer of boats and boating has gone 
down to the sea with his camera for better than 50 
years. Here he tells how to shoot sea, ships and sky. 


By Dave Stanley 


RACING HYDR\ 
Photo trick here not only the 
second of the leap but the split second when 
the boat will be at the peak of it 


of the water. 


OX of the biggest threats to America 
of mind is a spoke eyed, 68-year- 
old salt who |: 
from } 's Times Square. He disturbs the 
serenity of factories, offices and homes from 
t to coast by inspiring millions to daydream. 
This menace is Morris Rosenfeld, America’s No. 
1 boat photographer. 

For half a century, he has been cl 
shutter at stately windjammers, slee 
going sloops, Snipes, bugeyes and pram: 
azines, government films, travelogues 
as huge murals in famous sea-food restaurant 
these eye-filling photographs of boats heeling 
jully before the wind have stirred the na- 
al wanderlust. 

Although Rosenfeld runs a thriving photo- 
‘aphie studio, his mainstay and first love is tak- 
ing pictures of boats. And his marine-camera 
wizardry has paid off handsomely, Prin his 
famous nautical pictures hang in yacht clubs and 
homes of boatowners from Maine to the Persian 


Gulf. 


Steady Hands and Stout Sea Legs 


If you're Morris Rosenfeld, you generally shoot 
from your own motorboat, the Foto, a 23-knct 
studio-darkroom. You shoot from a deck that 
bucks like an unbroken mustang, holding your 
camera steady with both hands and balancing 
yourself only with your sea legs. You will chase a 


RACING SLOOPS tack on the windward leg. 
You have to know racing tactics, as Morris 
Rosenfeld does, to be in the right place at the 
right time to get dramatic shots like this. 


AuGust 1 


STARTLING SPRAY PATTERN 
sherman 
used. Boat ix following in wake of the Fot 


Nature furnished the ni 


craft for hours, while keeping out of the 
way of other boats in a championship race, 
to frame your target in the best relationship 
-a and sky. 

Sitting in his spacious New York studio, 
Rosenfeld told me that the key to marine 
photography is “knowing what to 
Knowing what to say, however, presumes a 
keen knowledge of boating, as well as cam- 
eras, film and filters. 


say.” 


Sea Savvy Wins Him Rare Shots 


His nautical savvy, for example, tips him 
off when a new tack is to be taken, Alert- 
ness to what strong winds can do has 
brought him rare shots of masts snapping 
off or boats heeling completely over. 

Rosenfeld is also a first-rate mechanic 
Not long ago the Foto was stalled off Long 


Island, Heavy winds threatened to hurl it 
against jagged reefs. Rosenfeld quickly 
traced the trouble to the carburetor, took it 


apart, repaired it and reassembled it. Before 
long the Foto was chugging safely away 
from the reef. 

‘The sky and the water always fascinated 
Rosenfeld, who bought his first camera, a 
, back in 1896, Actually, the 
poor East Side kid didn’t buy it himself; he 
went "with grade-school 
chums. n his day for the camera came, 


some 


Speedster 


0 


cement. couple of ounces of ballast 
front of the bulkhead. A. pi 
forms the pilot's he 

is a scrap of acetate 
tin, To finish 


assembly and 

then paint with 
Pump and h 

engine mount, the 


& 


nf 
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OPENING AT TTOM OF PUMP HOUSING takes 
in water which is kicked back through ree- 
tangular port at the stern. The planing angle 
of the hull eliminates need for a water scoop. 


assembled and placed in the hull. The 
pump housing is made from a single piece of 
tin-can stock (see detail drawing). Dotted 
lines are right-angle bends, and the tab 
extension between the pear-shaped bottom 
and top sections is curved around the rotor 
end to form a continuation of the sides. 
Butting edges are soldered, starting at the 
nozzle to insure good alignment. Make sure 
that the bearing hole is centered with the 
larger water-intake hole. A short piece of 
tubing should be soldered over the bearing 
hole to keep the impeller shaft aligned. 
This impeller shaft h s 
end to receive the blade, which is a strip of 
thin brass stock curved in the form of a 
shallow S. 


Before mounting the blade in the hous- 
ing, solder a short arm, or “dog,” to the top 
of the impeller shaft. Then tin both the 
slotted end of the shaft and the blade, 
scraping off just enough solder to let the 
notch slip firmly over the center of the 
blade. To mount, turn the housing upside 
down and press the shaft through the bear- 
ing from below. Drop a small washer 
through the water-intake hole and over the 
notched shaft end. Slip the blade through 
the nozzle with tweezers and press it onto 
the shaft. Rotate the shaft to make sure the 
blade doesn’t scrape against the housing, 
then solder it in position. 

Engine. The power plant is a miniature 
gas engine, suspended in a U frame of %” 
sheet balsa directly above the impeller shaft. 
For the slightly angled coupling between 
the engine and shaft, a pin on a flywheel 
engages the shaft dog. The flywheel is a 
large iron washer backed up by a small V- 
groove pulley turned from hardwood. 
Mount the fuel tank on one side of the 
cockpit floor and connect it to the engine 
with plastic hose. 

Operation. The hydrojet boat is started 
by winding a number of turns of string 
around the grooved pulley and then hauling 
the twine sharply back through the engine 
frame. 

If you don’t want to chase the craft 
with a rowboat, tether it to a line from five 
to six feet long. One end of the line is at- 
tached to an upright post, the other to the 
side of the hull nearest the fuel tank. Other- 
wise centrifugal force would starve the 
engine. END 


fo 


ground-gla 
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Cameras in Tandem Make Big Close-Ups 
Any two cameras having double-extension bellows and 
sing can be paired this way to make 
super close-ups like the pencil point at right. Extend both 
bellows fully and remove the back from the front camera 
and the lens board from the rear one. A black cloth is put 
over joint to keep out light. The result is a bellows length 
that takes “em big.—Clarence Leino, West Allis, Wis. 


Piece of String 
Doubles Scale Capacity 

Ever want to weigh a pack- 
age with an undersize hook 
scale? It’s simple, providing the 
package doesn’t weigh more 
than twice as much as the scale 
capacity. 

Attach one end of a piece of 
twine to an overhead support be- 
side the suspended scale. Carry 
the other end down through an 
eye tied to the package, and 
double it back to the hook on 
the scale. Let the package slide 
to the bottom of the line. Mul- 
tiply the scale reading by two, 
as the load is shi 
the scale and thi a 
of string.—Frank Yatsko, Bethle- 
hem, Pa. 


Handle-Bar Grips Ease 
Work with Wheelbarrow 


Bicycxe handle-bar grips shoved 
on the handles of a tubular-frame 
wheelbarrow will cushion your 
hand against the rough metal and 
prevent a lot of blisters when haul- 
ing heavy Buy grips tailored 
to fit the hand.—Fred M. Pease, El 
Paso, Tex 


Homemade Jig Balances the Noise Out of Fan Blades in Jig Time 


Your fan will keep you cool with less 
noise if you balance the blades to reduce 
or eliminate vibration. 

Motor resistance may make this difficult 
when the mounted, but it's easy to make 
a balancing jig. At one end of a wood base, 
mount an upright slightly taller than the 
radius of the fan. Fasten a similar upright 
to one end of a slotted strip ured to the 
base by a bolt and wing nut. This permits 
the spacing between the uprights to be 
varied. Astride a centered notch in the 
upper end of each upright mount a pair 
of roller bearings. 

To balance the fan blade, rest it on the 
bearings on its own shaft or a piece of 
straight drill rod of the right diameter. If 
there is a considerable imbalance, the heav- 
iest spot will move to the bottom. If there 
is only slight imbalance, the blade may not 
move. Tap lightly and repeatedly on one 
of the uprights. This will cause the blade 


to rotate until its heaviest part is at the 
bottom. 
Achieve good balance either by adding 
weight to the light or uppermost side—or 
by removing material from the heavy side. 
—Walter E. Burton, Akron, Ohio. 


4 


10% Uses FoR Pipe Scraps \\\ 


= FERRULE 
FOR TOOL " 
~= HANDLES \ 
am ARD i\t 
ROLLERS 


Bs Ne (@ ay 


| 
ot . 
| cag 
SHEET-METAL- i V 
FORMING BAR 
i 
bs = 
eure 
~~ 
i = 


DRILL- PRESS, | \9 
OUND ROD “aah d 


By Herb Pfister 


'O, THESE were not made 
by an old-time wood 
turner—in fact, they weren't 
made by hand at all. Here's 
a tip: they were turned on a 
back-geared metal-cutting 
lathe ng the lead screw to 
advance the carriage by 
power feed. Now all you 
have to figure out is how 
such crisp cuts were made in 
wood with the slow spindle 
speed of a back-geared lathe, 
Remember, it takes plenty of 
speed where the cutter meets 
the work to shape wood with- 
out splintering it. Think 
those internal and external 
Acme threads were made 
with tap and die? Or 
were they cut with a chasing 
tool held in a hand that in- 
stinctively leads four threads 
to the inch? Guess again. 
Give up? Then turn the 
page to see how your lathe 
and a homemade attach- 
ment work together to do 
these and a lot of other trick 


TAPERED FLUTES, SPIRALS AND THREADS, all cut in wood. Turn jobs that would be tough to 
the page to see how you can make some just like them. do by any other method. 
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SHAPE the body from a piece of 1%” 
maple. Dress ull surfaces parallel, cut the 
for the clamping bolt and smooth it 
ith a 1”-diameter drum sander in the drill 
ss. Bore snug-fitting recesses for the ball 
ith a circle cutter set to slightly le 
1 the diameter of the hearing’s outer race. 
in up the recesses and bring them to the 
required depth with a flat-bottomed router. 
Drill a “is” hole through the two recesses 
for the 4” spindle. Glue body to a T-shaped 
base out to fit in the lathe compound. 

Make the spindle from a 44” length of ¥ 
rod and thread it in the lathe to match the 
threads of the chuck you're using. Turn and 
fit the handwheel, step pulleys and collars, 
and assemble the spindle on two !”-bore ball 
hearings pressed into the recesses. 

Glue a %"-thick block of maple to the 
top of the body and fasten a sewing-ma- 
chine motor to it with two steel a 
Check the rotation of the motor; it must run 
counterclockwise to turn the spindle clod 


116 rorutar science 


This Attachment Doesthe Joh 


‘OU can make one like it at 

home. It’s a tool-post router 
with a chuck to drive a variety 
of router bits and burrs of dif- 
ferent shapes. Bolted to the 
T slot of the lathe compound, 
it does the actual cutting at 
high speed while the lathe 
turns slowly in back gear, mov- 
arriage along at coarse 
h as four threads per 


inch, 

Mounted on the lathe cor-- 
pound, the spindle is at the 
same height as the lathe center- 
line, but it can be bolted 
to an auxiliary block clamped 
in a lathe milling attachment 
for cutting above the work, as 
when undercutting insulation 
in an electric-motor armature. 

Four typical setups for turn- 
ing flutes, spirals and threads 
wwe shown at right, 


seen from the handwheel end. If 
sary, reverse its rotation by switching 
the wires leading to the brush terminals. 
‘A round rubber sewing-machine belt 
drives the spindle. Cut the belt guard from 
a strip of %” maple and fasten it over the 
pulleys with a thumbscrew and a 4” stud 
driven into the side of the bod 
Bolt the attachment to the lathe com- 
pound with a %” bolt and a washer filed to 
fit the T slot, and give it a trial run before 
painting. Finish with a coat of shellac fol- 
lowed by a coat of machine-gray enamel. 
For use with the lathe’s milling attach- 


CUT BEARING RECESSES with « circle cutter. 
Make trial settings in scrap wood for a ti 


“fit. Remove center material and bring re- 


cess to depth with a flat-bottomed router. 


oe . 


FLUTING. Tapered turnings, made 
with tailstock set over, are fluted 
chucked 
attachment. Compound is set 
at 30° angl 
do the cutting. Flutes are © 
several successive passes. 


THREADING. Four-threads-per- 
inch Aeme thread hard- 
wood dowel wi 


ried at 
ed so cutter can work, 


INTERNAL THREADING. One of the 
dest jobs in woodworking, 
easily done with a thread- 


flat-bottomed bit, Touch w 
steel wool to smooth the 
Pieces like this let you make 
your own cabinetmaker’s clamps. 


ing made from 14" brass 
rod and 1" drill rod. It chews 
Aeme thread that exactly 
readed dowel. 


ment, make an auxiliary block of maple 
with 'a groove down its center to fit the T 
base of the spiral cutter. Bolt the cutter 
to this block and clamp the overhanging 


end in the jaws of the milling attachment. 
This permits vertical adjustment of the cut- 
ter as well as the horizontal motion pro- 
vided by the compound. END 
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By Roy Doty and Robert Hertzberg 


I. Sane 


Next Month: A sewing kit for the housewife. 


1. Calibrator Figures Rafter Lengths. 
Knowing the pitch and run of a roof, you 
can quickly determine the length of hip, 
common or valley rafters, A calibrated scale 
transposes the run into feet of climb ac- 
cording to the pitch. You can get the rafter 
length by stepping off the dividers. 


3. Steel Rule Ha 
Swivel Tip. Instead of 
remembering to deduct 
1/32” from an_ inside 
measurement made with 
most hook-tip rules, just 
swing the tip of’ this 
one out of the way to 
bring the end of the rule 
against the work. The 
rule can be had in lengths 
up to 10 feet and has a 
tape lock. 


4. Holders Hang Wrenches on Wall. 
Each of these wrench sets is packed in a 
holder which can be screwed to the work- 
shop wall, displaying the tools for quick 
selection. A wide assortment of box, socket 
and open-end wrenches is available. 


ee | 


2. Flexible Grinding Wh Smooths 
Contours. Hundreds of abrasive-cloth leaves 
sealed to a hard core present a continuous 
but flexible abrasive surface to metal parts. 
Using it, there is no danger of digging in, 
as with a hard abrasive wheel. It comes 
with arbor and -centering flanges for use 
with a motor or flexible shaft. 


5S. Sander and Files Have Adjustab! 
holders for files 

paper have two handles for accurate and 
comfortable working in any position. Files 
are interchangeable and are made in a vai 
ety of patterns. Sandpaper is applied to a 
cushion on the sanders with a. pressure- 
sensitive adhesive that lets you peel it off 
easily for quick replacement. 


Further information 
1. Meurr-Rodden Co. 
2 Mert Products, Inc 


on these tools can be obtained [ra 
6526 East 4th Place, Tulsa, Ohl 
4023 Irving Place, Culver City, Cali 
3. Mascer Rule Mig. Co., 40 Mulberry St.. Middletown, N 
4, Indestro Mig. Corp..N-Kildare at Schubert, Chicago 39, il 
5. The Milwaukee File Co., 1567 W-Pierce St., Milwaukee #, Win, 
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Farmer -welder-inventor P. J. Crews has ’em coming from 
hundreds of miles for his home-grown farm equipment. 


By Murrelle Mahoney 


E YOU asked P. J. Crews of Fitzhugh, Okla., whether he is a farmer or 
welder, he probably wouldn't know. P. J. works at both so successfully 
that he belies the old saw it Jac I-trades, master-of-none. And the 


rade comes ir ity har 1 a farm. 


There is always some kind of tin! 


mi r 


1g to be done, some piece of ma- 


But his real specialty is the original, 


chinery that needs a bit of £ 


a , 


practical equipment that he designs and 
turns out in his farm welding shop. 

Crews builds cattle guards, metal ranch 
gates, special types of cattle feeders that 
don’t waste feed, fancy aluminum truck 
canopies for transporting Shetland ponies. 
County residents have grown accustomed to 
seeing his truck coming down the road 
carrying some peculiar-looking contraption 
or other. They usually stop to give Crews’ 
latest brain child the once-over. 

When he first set up his shop, a few years 
ago, so many of his neighbors came around 
wanting something repaired or built that he 
now devotes most of his time to jobs for 
other people. 


Just What the Doctor Ordered 


During the war he even turned his crafts- 
manship to further the cause of medicine. 
When fine-tempered steel was hard to get, 
a bone surgeon in Oklahoma City, where 
Crews was working in a blacksmith shop, 
came to see him. His delicate bonescraping 
tools were wearing out; he wondered if 
‘Crews could copy them. 


This is the fourth of a series of articles 
about outstanding home workshops, from 
which everyone who has a shop may pick 
up a few helpful pointers. 

See Porutan Science Montuiy next 
month for a story on another fellow’s shop. 


“I told him I'd try,” says Crews. “They 
must have been all right, because he came 
back twice and ordered a dozen more each 
time.” 

Lately, however, he has stuck to farm 
equipment. His current specialty is a V- 
shaped aluminum stock feeder with trays 
that catch feed dropped by the cattle. 
These have proved to be much in demand. 
With several hundred cattle to feed, ranch- 
ers can speed up chow time. Another 
type of feeder consists of two metal 
sides, each 20 feet long. The bottom half is 
sheet metal, and the top is made of open 
frames at feeding height. Baled hay is 
placed between the two frames and some 
28 or 30 cattle can feed at the same time. 

Another unusual item he makes is an 
aluminum covering for a pickup truck, with 
a gate and partly open, barred sides for 
making pony transfers after a sale. 

“Most metals absorb heat, and livestock 
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Cattle dehorning is speeded up by this welded 

gate device. In fis’ sir hand Goews is hold 

the rod that adjusts the height of the neck 

yoke, or clamp. The lower bar, also adjustable, 

ts over the nose, thus holding the animal se~ 
while the horns are removed. 


Finished side frame of a cattle feeder that 
shown being welded in photo on preceding 


page. When completed, the feeder will have 

and two ends, Closed-in bot- 
tom part is for feed, open top for bossy’s bead. 
Crews’ welder-assistant, Jim Holkum, is at right, 


Pony tie rack is an original Crews desi 
A concrete-block base, buried in the ground, 
makes a solid anchor for the metal center post 
The large aluminum hitching ring allows the 
pony freedom to move about a bit when a 
slipknot is used on the halter rope. On examin- 


V-shaped feed trough 
num, except for the side catch-all trays. ‘These 
are oil drums, split down the middle, and serve 
to collect feed dropped by careless caters. The 
feeder, 18 feet long, can accommodate about 
two dozen cattle without crowding. 


ing the rack, a recent visitor from Texas, « pony 
breeder, remarked, “I never saw one like that 
before.” Crews chuckled and |. saying, 
Neither did I.” Before the Texan left he or- 
dered two of the gadgets. Ori; y in design 
is the best salesman Crews ha 


Crews is holding, made of 

ves, is called the Paul 

Jones, shee ap eieen aoinee Pith the war 

¢ made them for soldiers in his Oklahoma City 

welding shop. Locomotive-spring leaves were 
the raw material for his butcher's cleav 
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Shetland ponies travel in cool comfort under 


this shiny, heat-reflecting aluminum canopy de- 
signed by Crews to fit the bed of a pickup 
truck. The aluminum top is expensive, about 
$300, but then some of the ponies that he 


raises are worth as much as $6,000. 


ildren’s playground equip 
from the farm welding shop. 
is built for toddlers as well ger legs. 
It is easily raised to a h rung of the lad- 
de swing behind it is foot-pedal-operated 
by one or two youngsters. 
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hauled in summer in ordinary trucks are 
half cooked by the time they 
destination,” Crews explains. 
num, which reflects heat, makes it much 
more comfortable inside. You can haul stock 
for miles under that cover and they keep 
cool as a cucumber.” 


Educated Cows Answer School Bell 


Used oil drums, pipe, old sucker rods 
from the oil fields, any useful metal, is grist 
for his mill. When he needs something to 
work with that he can’t find around, he ad- 
vertises to buy it. He once advertised for 10 
old school bells. Asked what for, he said 
that he had bought one for himself, set it 
out on a metal post and used it as a dinner 
bell for the stock. 

You can train ponies or cattle to come 
in when you ring the bell,” he explains. 
“They get used to hearing the same kind of 
” He laughs. “I guess that’s 
what you'd call an educated cow, if she'll 

nswer the school bell, 

Neighbors and some “drop-in” customers 
from Texas saw the bell and liked the idea, 
Crews didn’t want to sell his, so he thought 
he'd better buy some more school bells and 
fix them up. 

Crews just can’t seem to stay out of the 
welding business, For years he was a welder 
in the Frisco Shop in Oklahoma City. He 
went out on his own in 1943 and opened 
his own shop. Then, in 1945, he decided to 
ke up farming, bought some land and 
ted at Fitzhugh. The next year he 
‘arted breeding Shetland ponies, and now 
as a herd of 30. 


Neighbors Put Him in Business 


When he got out his welding equipment 
to do a few jobs for himself around the 
farm, neighbors came around with various 
inkering jobs they needed done. It was so 
handy not to have to go into town for the 
work. The next thing he knew, the business 
had grown until he decided to set up a 
real shop. He is perfectly content whether 
building things on order or just carrying out 
whatever ideas come into his head. 

He even has a neighbor weaned over into 
the welding trade. Jim Holkum, who farms 
near the Crews place, never had a welding 
torch in his hand until two years ago. Now 
he is a full-time worker in the shop, and 
the two of them keep busy. As long as 
Crews keeps cooking up ideas, it looks as 
if they'll stay that way. END 


lo 


Rear-View Mirror Helps Mother Keep Tz Tabs on Sleeping Baby 


Ose mother found it 
to check the covers 
on a sleeping baby by at- 
taching a rear-view auto 
mirror to the headboard 
of her bed. She adjusted 
the mirror so she could see 
into the crib without get- 
ting out of bed, and placed 
a small night light to help 
her see clearly.—Alfred 1 
Tooke, Los Angeles. 


Vibration Starts Ink Flowing 


Ir you have trouble starting the ink 
in a ball-point-pen refill, run the point 
along the serrated edge of the cutter on a 
box of waxed paper. 

This sets up vibrations in the ink 
chamber, settling the ink and permitting 
it to flow.—Ken Murray, Colon, Mich. 


a » | 


No Tipping Allowed Here 

To xeer a dog from upsetting his food 
bowl, cut a hole in the bottom of a flat 
cardboard box like this and force 
how! until only the rim shows 
Stillwell, Manhattan Beach, Calif. 


Sailor Turns Peanuts into People in Miniature-Sculpture Hobby 
Wane serving in the 
Navy, John Bakowski 
of New York City filled 
hetween-duty hours by 
fashioning peanuts into 
people and various oth- 
er creatures. Finding 
the right shape of p 
mut took the lor 
time, he says. 
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TY F:-ure Tubes’ 
5 Com:i:on Troubles 


Unless Junior takes a hammer to it, your TV picture tube will 
expire for a predictable reason. A serviceman tells how-come. 


By Art Margolis 


T Hose who gaze into the TV crystal 
ball predict that some 4,300,000 picture 
tubes are going to require replacement with- 
in the next 12 months, yours possibly 
among them, 

As a TV serviceman, I'll be called upon 
to haul away many of these glass corpses, 
and I know from experience that owners 
will want to know why—especially since re- 
placements cost from $35 to $100. 

A multitude of catastrophes can befall 
a picture tube. However, five troubles 
pretty well cover the field. (OF course, 
other troubles in the set itself can cause 
many of these same symptoms; don’t throw 
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out that expensive picture tube until you 
are sure.) 

Open filaments. This is the first and 
most prevalent electronic affliction, and I 
never know where I will come across it. 
One day I was called to a prison. The cus- 
tomer was the matron. 

‘The sound on her set was okay, but there 
was no brightness on the screen. Examina- 
tion disclosed a bad picture tube. The rea- 
son? Open filaments. 

But the matron had an “I’m from Mis- 
souri” look, so I invited her to crouch beside 
me while I pointed to the neck of the pic- 
ture tube protruding from the rear of the 
set. I explained that normally there is a tiny 
glow in the transparent glass neck, but in 


this case the bit of illumination had been 
extinguished. Just as the filaments in a light 
bulb burn out, these filaments in the picture 
tube had opened up. When electricity is 
pumped through filaments the current makes 
them do two things, First, they get very hot. 
Second, they throw off a bright light. In a 
light bulb we are interested only in the 
light. But, in a television tube we want 
heat. In fact, the only job the filaments in 
a picture tube are required to do is to give 
off an intense. concentrated heat. Th: 
why they're called the “heaters.” 

Low emission is another frequent pic- 
ture-tube disease. I remember a case that 
occurred in a cheap, run-down hotel. The 
television set was located in the lobby. 

1 entered in the middle of a movie. The 
shades were drawn and the lobby was dark. 
The only light came from the TV screen— 
if you could stretch a point, for the cow! 
actors looked as if they were gallop 
around in the darkest part of the Calcutta 
hole. 

The filaments were okay in this tube. But 
surrounding, although not touching, the fila- 
ments is another element, the cathode. The 
job of the filaments is to radiate heat to the 
cathode, Thus the cathode becomes hot, 
and due to a special barium oxide coatin; 
spits forth a beam of murderous raw ele 
tricity into the vacuum of the picture tube 
and on into the phosphorous coating on the 
picture-tube face. The phosphorus reacts 
by becoming agitated and glowing. We see 
the glow as brightness on the screen, 

Now the question: why the lack of bril- 
liance on this screen? The interior of the 
picture tube is supposed to be a vacuum, 
or as close to a vacuum as possible. How- 
ever, gases collect inside the tube as a re- 
sult of the electron beam bombarding the 
metal structures in the tube and vaporizing 
some of the subsequent chipped-off metals. 
The gases also come from small deposits of 
gus that are actually dissolved in the glass 
or metal picture-tube shell. Anyway, over a 
period of time these gases collect in suffi- 
cient quantity to poison the cathode and 
reduce its ability to shoot electrons. Also, 
these gases float around in the vacuum ob- 
structing the cathode ray. 

Here in the darkened lobby, the small 
group was watching a tube with a cathode 
that could not emit a strong electron beam. 
The electron ray barely excited the phos- 
phors, and the coating would not take on a 
bright shine. Turning up the brightness 


control would only make the whites in the 
picture begin to shimmer like sparkling 
quicksilver and then the picture would turn 
inside out, like a photographic negative. A 
new tube was the only solution. 

Open grid. One evening 1 was sum- 
moned by a young fellow fresh from Scot- 
land, burr and all. 1 inspected his  re- 
ceiver and noted the symptoms: brightness 
but no picture. 

Brightness is simply the light on the 
sereen, but the picture comes from the va- 
rious shades of black to gray to white. After 
the electron ray leaves the cathode and 


heads out into the wide-open spaces of the 
picture tube, the 


comes to another ele- 
ure of the tube, the control 


‘The lady had an 


This grid governs the stream of electrons. 
If the voltage on the grid is strongly nega- 
tive, it can exert enough force to keep a lot 
of the weightless clectrons from getting to 
the phosphor screen face. On the other 
hand, if it is less negative, it will not be able 
to stop any of the electrons from speeding 
to their destination, 
then, where only a few elec- 
trons make it to the phosphor, the phosphor 
will be barely perturbed and glow only a 
bit, giving a dark picture. However, 
horde of electrons swarms all over the 
phosphor, the phosphor will give a bright 
picture. 

The control grid is fed with the picture 
information in the form of a voltage that 
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“DM wateh forr a week orr two,” he said. 


varies with the brightness of the picture be- 
ing received. This changing voltage makes 
the control grid either stop the electrons or 
let them fly in full force, causing light spots 
and dark spots on the phosphor screen face. 
These add up to the television picture that 
you see. 

This hapless tube had a busted control 
grid. With the open grid, there'd be no 
“Lucy,” even though there was plenty of 
brightness on the screen. 

My Scottish customer was taken aback 
at the disturbing news, but after making 
sure of the price he gave me the job. He 
watched me closely while I installed the 
new tube. As I was leaving he said, “I want 
to give you something extra forr yourrself. 
I think you do verra good work, so I will 
watch the television forr a week orr two 
and if it plays well, I'll call you on the tele- 
phone and you may stop back for the tip.” 

Fixed brightness. 
This comes from an 
internal short in the elec- 
tron gun, the term desig- 
nating all of the elements 
in the picture tube: fila- 
ments, cathode and con- 
trol grid, plus one more 
element, the accelerator. 

The gun operates like 
this: The filaments heat 
up the cathode; the cath- 
ode, when hot, gives off 
an electron-cathode ray 
the ray reaches the grid; 
and the grid inserts the 
television picture infor- 
mation into the ray. At 
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Unlike school days, I was prepared. 


that point, the accelerator takes the cathode 
ray and accelerates, or shoves, it out into 
the picture-tube vacuum. Fixed brightness 
occurs when any or all of these four ele- 
ments physically touch each other. 

In addition, there are bright horizontal 
lines through the picture which remain un- 
influenced by the brightness control. Turn 
the control all the way up or all the way 
down-the picture remains’ at a constant- 
brilliance level. Remedy: a new tube. 

Open cathode. | come across lots of 
old acquaintances and friends in my TV 
service travels. One customer, a lady, turned 
out to be an old Junior High School science 
teacher of mine. 

1 turned on the set and noted that there 
was no brightness at all. The filaments of 
the picture tube were lit, so I checked to 
see if any high voltage was being produced 
by the set. When the electrons leave the 
electron gun, they are shot towards the 
phosphor screen face. But they would never 
complete the journey with enough energy 
if it weren't for the high voltage. Between 
10,000 and 15,000 volts is applied to the 
outer shell of the picture tube, and this has 
the ability to suck the electrons violently 
toward the screen face and dash them 
against the phosphors. 

There was plenty of high voltage here, 
but there still wasn’t any brightness on the 
screen. I discovered that the internal con- 
nection to the cathode of the picture tube 
was cracked open and would not allow the 
picture tube to accept the high voltage the 
set was producing. For the picture tube to 
be able to accept the high voltage, a com- 
plete circuit must be made between the 
cathode and the shell of the tube. With an 

open cathode, the circuit 

was broken of course. 
I stood up and in- 
formed my old school- 
marm that her TV set 
had a bad picture tube. 
Then she, using the same 
inquisitorial tones 1 re- 
membered from eighth 
grade, asked me why. 

‘A few days later I re- 
ceived my check. In the 
envelope was something 
else—a report card with 
my name and one sub- 
ject typed neatly on it. 
The subject: “TV Serv- 
ice.” The grade: “A.” 


Ink Stains Filler to Order 


Cononep waterproof drawing inks, avail- 
able at art-supply stores, will stain natural- 
color plastic composition wood to match 
the surrounding woods. 

A wide range of shades can be obtained 
by mixing brown, yellow, red and black 
inks in different proportions. Apply with 
a soft brush after the composition wood has 
hardened and been sanded. 


Dutch Seat Provides a Dressy Touch for a Small Porch 


~,Tuovcn it may never be used for lounging, this attractive Dutch 
seat will make your front porch look Warm @nd_inviting. 5 
Lay out the profile of the sides on a sheet of wrapping paper ruled 
into 2” squares and transfer the pattern to the wood. Use two pieces 
of two-by-eight glued and fastened together with corrugated nails 
to make the board width needed for each side. 
cleats screwed to the sides and nail three one-by-four s 
for the back rest. Note that the cleats are attached so that the seat 


slopes slightly to the rear. 


Make the seat about 30” wide if it is self-supporting, otherwise 
make it wide enough to fit between the porch posts, which will 
brace it and give it the appearance of a buil 
Nueco, Calif. 


match the trim of the house—Hi Sibley, 


2" SQUARES 


Lock “Kid-Proofs” Appliances 


Inquisrrive youngsters can’t plug in a 
tool or appliance if you slip the shackle 
of a miniature padlock through one of the 
holes found in the prongs of practically 
all male electric plugs. Padlocks of this 
size are generally used for dog collars and 
mailboxes.—Sid Corlin, Chicago. 


il the seat to 
ips in place 


in unit. Paint it to 
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~ How to Build a Tesla Coil 


Want to see just how crazy high 
voltage can get? This rig will do 
some fascinating tricks for you. 


By Elbert Robberson 


JACOB'S LADDER. Electric 
flames snarl up two di- 
verging wires just as they 
do in horror movies. 
One wire can be hand- 
held, but don’t touch the 
sparking part, which gets. 
hot. In this time expo- 
sure, one spark looks like 

th sees a 


weg pt F* 


ELECTRIC PINWHEEL. An 
shaped cof 


On es 


AVE you ever let 50,000 volts jump 
throu; 

Or s 

Or ma , 

g it in your hand: 

Or built an electri 


build in a few evening: 
tricks of a million-volt laborato 
ture scale 
Nikola Tesla 
h-frequency tr 
of the century with 
ing electric power. It worked. I 2 200. 


foot-high transmitter in Colorado Springs 
he lit lamps over a wide area without wires. 


fre 
a circle of sparks. 


WILD VOLTAGE. 
riers, high-frequency voltage pr 
fireworks as it leaps out 
frond a ball of steel wool. 


s radiated in all direc 
wasted. The Tesla 

he laborator 
of electronics and nuclear 
sscilloscopes and other 
1 for just the high-voltage 
ig generated. ‘The 


put on w 


took a 


familiar 
cur 


induces a volt 

sulated from but in maj 
with it. A transformer can 
tage up or down. The kind used for 
lls steps 115 volts from 


another coil 
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the house mains down to a safe 6 to 20 volts. 
The spark coil in a car—also a transformer— 
steps battery or generator voltage up to 
20,000 or 30,000 so that it will jump the 
spark-plug gaps. 

Voltage gets a big boost. The voltage 
change is in proportion to the ratio between 
turns of the input (primary) and output 
(secondary) windings of the transformer. 
A Tesla coil has a primary of a few turns of 
heavy wire, and a secondary of many turns 
of fine wire. 

But what is fed into its primary isn’t 
ordinary AC by a long shot. In the coil 
shown, for instance, household juice is first 
boosted to 1,500 volts by an ordinary radio 
plate-supply transformer, Then this is con- 
verted by a one-tube oscillator to a 475 
kilocycle frequ off the long-wave 
end of your radio dial). That's what goes 
into the Tesla primary 

What appears on the secondary seems 
out of this world. You can’t fence it in; it 
jumps off any edge or point as a fiery brush. 
Spectacular in appearance, this corona can 
create enough heat to melt metal and, if 
concentrated on a sharp point, generates an 
air blast strong enough to spin a light wheel 
or blow a candle flame. 

It has two other weird properties—skin 
effect, and radiation. Household current 
strikes right through the human body. But 
Tesla currents oscillate (reverse themselves) 
so fast that they travel only on the surfac 
of conductors, They go only skin deep; 
you don't feel a thing. 

Such fast oscillations also radiate 
space. They can be detected by a receiv 
tuned to their frequency, and will light 
neon or fluorescent lamps feet away, Some 
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ELECTRICAL PARTS LIST 
(reler to circuit diagram for symbols) 


Li: RF transformer primary (see text) 
12: RF transformer secondary (see text) 


C1: 700 mmfd., 5,000-peak-volt mica capacitor, 
Sprague 2MC or equal 
(2: same as Ci 
500 mmfd., 5,000-peak-volt ceramic or 
C4: 5,000 mmfd., "5,000-peak-volt mica capacitor, 


Sprague 2MC or equal 
RI: 2500hm 20watt wire wound 
1: 


ormer, 115-volt primary, Stanc 


. Stancor PC-8034 or equal 
“toggle switch, 

VI: 811-A vacuum tube 

1 ceramic feed-through i 


ul 


HARDWARE LIST 


Ye, tb, #32 cottenensre! walated magnet wire 
50’ #12 enameled copper wire 

1 4-pin tube socket, Atmphenol 49-RSS4 

19/16" plate cap, Millen 32001 oF equal 

1 alligator elip, ICA #884 or equal 


g 


£000 volts 

2conductor “zip” 

1 2-pole line plug 

30” length of Bakelite 1/16” wall tubing, 2” out 
diameter, Insuline or equal 

1 pe Plexiglas 544” by 1" by 47 


1 7, cement for Plexiglas 


cord 


thick 


c 22-gauge galvanized steel or aluminum 24” by 


r box about 7” 
Miscellaneous: 
screws, metallic 
body solder, plywood, 2” 


by 8” by 8” 


of these effects are shown in the photos. 
Ordinary bench tools are all you need to 
build the Tesla coil shown. The outfit con- 


TOP-DECK WIRING shows 
the ground tap of the 
Tesla primary soldered 
to-a lug that is clamped 
under one flange- 
mounting screw. The 
outside terminals of Cl 
joined by a 
r and connected 


jum 
to the upper terminal 


of LI. In 
are also connected and 
go to the feed-through 
insulator and bottom 
terminal of L1. Use No. 
1 nded flexible 
the tube-plate 
cap, cutting it just long 
enough to" reach with- 
out stretching. See text 
for how to “fire up.” 


P-4019 or 


50 volt 250 m.a. plate transformer, 115- 


ICA #2305 or equal 


£16 stranded hookup wire insulated for at least 


lugs, screws; nuts and sheet-metal 
household cement or cold auto- 


: anes te? 


sists of a homemade radio-frequency trans- 
former, a vacuum-tube oscillator, and two 
ordinary radio power transformers for plate 
and filament supply. Parts are available fro 
any amateur radio or experimenter's supply 
house, although the 30” length of Bakelite 
tubing may have to be ordered. You can 
save money by shopping for surplus or usit 
scrap-box parts, but stick to the ratings 
and values given. 

Safety is built in. Although Tesla cur- 
r is harmless, the intermediate power 
supply can dish out a nasty jolt. Therefore 
the rig is designed so that exposed parts 
are either grounded or carry only radio fre- 
quency, which may cause a slight bum but 
cannot shock. 

The transformers and other “hot” parts 
are mounted inside a sheet-metal box. You 
m make this from galvanized iron or sheet 
aluminum by bending it up as in the draw- 


ci 


Please turn the page for construction photos. 


ing, or s 
Because radio frequencies call for special 
handling, all top-deck wiring should be 
No. 12 solid copper, well-soldered at con- 
nections, and kept as short as possible. Use 
Tugs to connect wires to terminals, The in- 
side wiring should be No. 16 gauge or 
heavier, with rubber or plastic-and-fabrie 
insulation rated for at least 2,000 volts. 
Brand names are given in the par 
as a help to identification. 
be the parts I used, but 
equivalent quality will do 


list 
These happen to 
make of 


any 


[Text continued on page 196] 
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1. CUT TWO PLUGS from 
thick plywood to fit tightly 
inside the Bakelite tube. 
Saw a 4” disk of thinner 
plywood and attach one 
plug to it with four wood 
screws from beneath, Dr 
and countersink four 
mounting holes in the disk. 
Shellac wooden purts be- 
fore fastening to tube. 


7. BUILD A FORM from three p! 
three ri 

of the 
shown it 
ing the inside 
side ones only 74” 


mary coil. 
the drawing 
b 1" 


10, REMOVE THE TAPE, sol- 
der one end of the No. 12 
wire to a lug and fasten i 
under the lower terminal 
screw. Then turn the base 
flange by hand to wind on 
the primary in the same di- 
rection ax you did the sec- 
turn of 


the heavy wire 
th 


having notches to win 
Lay out the parts as 

cht, above), mak- 
ide, and the two out- 
wide. Care 


2. FOR YOUR WINDING MA- 
CHINE, clamp a hand drill in 
a vise, parallel to the bench 
top, using blocks to give the 
jaws a firm grip on the drill. 
Bend up a piece of heavy 


sheet metal as shown (or fas- 


ten an upright 
block of wood). Chuck a 
25 drill and drill a hole in 
the upright like this, 


jece to a 


lates and 
the wire 


the table, 


mark the 


|. SOLDER THE END of the 
st lug to the top terminal 
lug. Use a hot iron, make the 
joint as quickly as possible, 
and clap a damp rag onto 
to reharden the plastic, which 
will have softened from the 
heat. Now apply more cement 
along all the piste and rib 
edges to set the wire turns, 
making certain that each is in 
its own notch. 


N ne holes 4%" 


3. CLAMP THE UPRIGHT 3014" 
from the end of the drill chuck 
and in line with it, Clamp a brace 
from upright to bench, Fasten 
ug into each end of the 
small wood screws. In 

of the base flange, 

a 2” No. 14 serew. Cut off 

its head and chuck the shank. 
Drive a screw through upright 


apart. If you drill them by 
uunch each one accurately. 
wooden fence clamped to 
ing pin 1" from the di 

used as a guide. Run the drill 


int, can 
Bat feed down slowly so aa not to chip the plastic. 


12. SCRAPE THE INSULATION off 
the eleventh turn from the bot- 
tom of the coil, A narrow strip 
of sandpaper ‘pulled between 
both hands will ket under the 

h apart adjacent turns 
necessary. Then loop the 
of a lug around the bare 
solder it to this bared turn, 
and push the spread turns back. 
The finished transformer can 
now be removed. 


he would walk along New York's water- 
front, then swarming with sailing vessels, 
The giant 10-story-high windjammers from 
the ports of the world, their canvas spread 
out, thrilled the youngster. One day he’set 
up a tripod and shot a ship silhouetted 
against a sunrise. It won a $5 prize, paren- 
tal approval and ar's subscription to an 
early photo magazine. 

After working during several summers 
for a commercial photographer, Morris 
Rosenfeld became one of the country’s first 
press photographers. As  photoengraving 
was in its infancy, Rosenfeld’s photographs 
were often used by artists as a basis for 
drawing news. illustrations. During _ his 
newspaper career he set up his tripod at 
some of the top news breaks of the time: 
the Russo-Japanese peace conference, Ad- 
miral Dewey's parade, the great Baltimore 
- Once Rosenfeld rushed to an editor 
I idea—to shoot the Wright 
they attempted to fly at Kitty 


” the editor 
coop. 


“Rosy, you're absolutely crazy, 
scoffed. Rosy didn’t get hi 


Boating Is Big Business 


Along with general news, Morris Rosen- 
feld always kept close to his boyhood lov 
boats. From 1898 on, he shot the Lipton 
International Cup Races, as well as thou- 
sands of other minor regattas, In 1920 he 
dropped general news free laneing, and shot 
boats exclusively. is ridis 
crest of a boating ee wi 
sport of the leisured few is now a major 
recreation. It takes in Texas cowboys, Min- 
nesota machinists, New York accountants, 
housewives in Arizona. Pleasure boating is a 
fabulous 600-million-dollar annual business 
(5,000,000 boat owners—yachts to peanut- 
size prams). 

And riding the crest with him are two of 
his sons, Stanley and William, who also are 
photographers. (A third son, David, teaches 
photography in a New York vocational 
high school.) 

“It's easy to see why boating is becoming 
more popular,” Rosenfeld. “It's a sport 
the whole family can enjoy together, there 
are less-expensive boats available today, and 
there's lots more room on the water than 
along crowded highways.” 

These new boating enthusiasts now go 
down to the sea with cameras as well as box 
lunches. For them, Rosenfeld offers a few 
photographic tips: 


FLYING SPINNAKERS, a Rosenfeld masterpiece, 

probably the best-known boat photograph 
ever made. It was snapped in 20 minute: 
has paid him handsomely in royalties. 


© On shooting action: “To get boats in 
speed racing, you have to shoot fast enough 
so that the picture is not blurred, but not 
so fi as to freeze all action, making sea 
spray, for instance, appear as a mass of in- 
vidual droplets 
® On lighting: “You have to keep your 
eves peeled for variations of effects. It is 
) degrees around the horizon, so place 
the boat in a part of the sky where you can 
use the direction of the light either to sil- 
houette the subject or for modeling to bring 
out shape and form, such as billowing sails.” 
© On lens care: “If you're shooting from a 
fast-moving boat and the lens gets wet with 
salty water, rub it gently with lens tissue; 
otherwise the salty particles will scratch the 
lens.” 

* On filters: “Use medium-yellow ones. 
They give you the sky tones and will accen- 
tuate the clouds. They also protect the lens 
against salty spray.” 

* On shooting within a boat: “Expressions 
are significant. The hands, bodies and ges- 
tures of the people aboard are important. 
The smaller the boat, the more significant 
the little actions and gestures. And the best 
shots are not always the violent ones. A 
baby sleeping or someone resting in the sun 
can be equally effective.” END 


aucust 1954 169. 


ae 


Hydrojet Powers Little 


Newest thing in nautical propulsion, this clever midget boat 
has no weed-snagging paddles or prop—won’t nip unwary fingers. 


By Roy Clough 


ERE'S a little boat that skims over the 

water like a speedy sea sled, riding 
high on two rocket-like chine planes. Yet 
when you pick it up you'll find no finger- 
nipping propeller underneath, The only clue 
to its hidden power is the intake port on the 
bottom, and an exhaust port directly behind 
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it at the stern, Housed in a casing betw 
them is a rotary pump which draws 
water and kicks it backward at high speed. 
Reaction to this stream drives the boat, 

The hull. Use sheet balsa for the 
sides, bulkhead, transom (stern), pilot’s- 
head support and chine planes. Thinner 
balsa serves for the bottom, deck and gun- 
wales, Before decking in the bow be sure to 


oe 


The machine weighs 86 pounds. Its 
pilot weighs 210. It flies handily at 25 
miles an hour. It will land at seven miles 
an hour. The thing was built by an en- 
gineer-scientist named Igor Bensen. He 
says that practically anyone could build 
one. The estimated cost: $100. 

Bensen’s aircraft is a sort of Whatzit 
of aviation, It isn’t an airplane—its wings 
revolve. It isn’t a true helicopter—no 
power is applied to its rotor. It isn’t an 
Autogiro—it has no propeller, 

In flight it looks Jike a precocious 
pinwheel or—to borrow a phrase—an agi- 
tated palm tree, dwarf size. Its builder 
calls it a “Gyro-glider.” Anyone watch- 
ing it fly might settle for “rotary- 
kite.” 


Bensen’s Self-Starter—the Wind 


It flies, in fact, much like a kite. In 
light winds, it is pulled aloft by a cable 
tied to an automobile. In brisk winds, it 
can be flown by tethering it to a fence 
post. Slap the rotor to start it, push on 
the control handle, and up you go. 

“Flying this machin Bensen, a 
licensed pilot, “is the nearest thing 'to 
flying like a bird that I've ever experi- 
enced. There's no structure around you. 
There's no noise.” 

With a 300-foot cable or strong rope, 
the Gyro-glider can be soared to an alti- 


WATER-PIPE VERSION of 
helicopter kite has st 
ard six-inch ball-bearin; 
wheels in front, roller- 
skate wheels in rear. Ben- 
sen is revising undere: 
riage to make it a three- 
wheeler. Small fins give di- 
rectional stability. Seat 
cushion was bough 
Sears, Roebuck. Machine's 
height is 64 inches, width 
50, length 80. Weight is 86 
ib,, rotor diameter 20 feet. 


DESIGNER WEARS STEEL- 
SHOD SHOES so he can 
use feet for balance and 
braking when landing. 
In free flight, kite will 
descend slower than a 
parachute, but it takes 
practice to master the 
single control. 


tude of 150 feet, about the height of a 
12-story building. But that’s tops. Be- 
yond that, the upward pull of the rotor 
and the downward pull of the tow tend 
to “buffet” or vibrate the machine and 
make control difficult. 

On Bensen’s testimony, the Gyro- 
glider is not hard to fly. Fore-and-aft, he 
says, it’s quite stable. Sidewise, it’s some- 
thing else. It takes practice to overcome 
the inherent skittishness of the machine 
laterally, There is only one control for 
flying. On the prototype gyro this is a 
yoke, a loop of steel tubing, Whether 
a federal ticense will be needed to fly 
the thing has not been decided. 

The lifting surfaces are two long, flex- 
ible blades, shaped like those of a heli- 
copter and mounted on a single bearing 
that lets them teeter-totter in rotating, 
The teeter-tottering, plus manipulation 
of the control yoke, balance out the lift 
of the blade advancing into the wind 
and the lift of the blade retreating from 
the wind. Without such compensation, 


— 


— 


¢ 


the machine would tend to capsize—the 
advancing blade creates more 

The rotating blades for 
ly dished, with their tips 
than their roots. Centrifugal force wants 
to hold them straight. The pendulum-like 
weight of the “fuselage” and pilot wants 
to dish them. The result is a compromise. 

The plane of the disk’s rotation can 
be changed, and that, in fact, is all there 
is to the control. Push the yoke forward, 
and the disk tips backward like a straw 
hat clapped on the back of the head. 
That makes the gyro climb. Pull the yoke 
back, and the disk tips forward. That 
makes it coast downward. 


Gyro Lands Like a Plane 


Pushing the yoke sideways upsets the 
balanced lift of the blades as they sweep 
through the two side quadrants of the 
circle they describe around the hub. 
That causes the machine to move side- 
ways. 

To land, the machine is coasted to the 
ground and, in a light wind, “flared out” 
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Vg - BLY PLYWOOD: 


CONSTRUCTION IS SIMPLE, as 

rts show. Included are 35 
‘eet of pipe, T joints and el- 
hows, quarter-sawed fir for 
runners, plywood for fins. As- 
sembly needed only house- 
hold tools. Below is a cutaway 
of one of the rotor blades. 


WOOD SPAR, FIR Of SPRUCE 


like an airplane with the disk tilted back. 
In a strong wind, the machine is “flown 
onto” the ground, disk about level, again 
like an airplane. 

Like all blades on rotary-wing aircraft 
—and like the fixed wings of airplanes, 
for that matter—that of the gyro is a true 
airfoil, with a bulbous leading edge, a 
hump on top and a taper to a knife-edge 
at the back. The blades lift as they rotate 
because of Bernoulli’s theorem—the air 
has to speed up to get over the hump. 
That thins it, and the air beneath the 
blade pushes up to fill the semivacuum. 
This upward push is lift. 

Wind rotates the blades, as a gust of 
air will rotate an idle electric fan. The 
blades can’t stop in flight. If the hori- 
zontal velocity of the wind doesn’t keep 
them going, its vertical velocity, caused 
by descent, will. 

The real beauty of the Gyro-glider, ac- 
cording to Bensen, is that it takes no 
precision to build it. The skimpy strue- 
ture beneath the rotor of his prototype 
is made of welded steel tubing. But that 


on his second machine, put together to 
see how inexpensively it could be built, 
is largely galvanized water pipe. His 
rotor blades are plywood and solid fir, 
reinforced with a strip of steel an eighth 
of an inch thick and two inches wide. 

To prove that the blades can be built 
in a home workshop, Bensen made a pair 
of them with leading edges of ordinary 
half-round bought at the nearest lumber- 
yard. It worked pretty well, but he isn’t 
recommending it. More care devoted to 
blade shape pays off in increased lift. 


“Eye” for U-Boat Wolf Pack 


Bensen’s acquaintance with  aircraft- 
on-a-string began in World War II when 
the U, S, Navy liberated some of them 
from the Germans, U-boat commanders 
were using them as crow’s nests. Paid 
out on a cable, the rotary-wing kites 
reported by telephone on the pickings 
Allied shipping. This was re 
submarine wolf packs. The kites 
reeled in, dismantled and stowed bi 
and the U-boats were ready for b 


were 
low, 


born but U. S.-educated, “the th 
were typically German—they had a 
craft-type controls, flapping hinges on 
the rotor, and other complicatior 

Working at the time for General Elec- 
tric, Bensen built and flew his first gyro 
in 1945. It did everything the German 
version would do, and it was simpler. 
Bensen went on to more important re- 
search jobs for GE and, later, for a Con- 
necticut helicopter company. But he 
kept the design of the aircraft-on-a- 
string in the back of his head. 

He had a reason. In Hartford he had 
helped form a model-aircraft club for 
boys. All the youngsters wanted to fly, 
but airplanes and gliders were prob 
tively expensive. When, finally, he es- 


tablished his own helicopter company in 
he began designing a 


North Carolin: 


ie to Bensen’s 
main busine: the develop- 
ment of a single-place, military-type heli- 
copter with a novel means of propulsion. 


SWIVELING WHEEL on front of welded 

type kite allows steering on ground. Pi 
left hand holds handle to release towing 
cable, Keel was made from an old 


ALUMINUM HUB PLATE secures rotor to shaft. 
Bearing is floated on a rubber mount to per- 
# for control. Steel-plate portions of 


assembly were cut from machine-shop scraps 


Yet he takes an open delight in flying 
the machine and likes to tell about how 
i t him money. Before the first flight, 
mechanics laid bets on the sly that 
the thing would never fly, As fast as the 
money was offered, the engineers cov- 
ered it, Bensen didn’t hear about it until 
after he had gone up and come down 
gain. 

He wishes now that he had known. 
He had a sure thing. END 


In Popular Science next month: How to 
build a flying model of the helicopter kite. 
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Dummy “Killed” 
In Smashed-Up Car 
Could Be You 


Test car being towed into pos 


One “dies,” one is saved by shoulder harness. 
102 rorutar science 
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: ; : me: 
Sa ies i te 


As car smashes into barrier, signals from recording devices are sent through cable at rear. 


he crash run. 


CAR going 25 miles an hour smashed 
into a solid barrier of telephone pole: 
the other day. The front-seat passenger wa: 
killed. His ribs were broken, his neck frac- 
tured, his vertebrae driven’ together. The 
driver escaped with cracked knees. 
Fortunately, the occupants of this car, 
deliberately cracked up, were dummies. The 
driver was protected by a new shoulder har- 
ness. The passenger rode like most of us, 
without a restraining belt. A total of 36 
measuring devices and a high-speed movie 
camera told the story of what happened to 
the dummies and to the car. 
This crash research is being ca 
experts at the University of 
Los Angeles to find out how cars might be 
made safer and the occupants protected. 


TUBE SHOULD TURN freely 
nd run true if centers are 
ell located. An inch fr 
¢ base, tape the end of 

No, 32 wire securely and wind 
ona few turns, evenly and 


pout overlap. Then mount 


8. WITH A THIN-BLADED SAW, 


th the centerline of th 


hes along 4” 
ib will have not 

xo cut off one edge to make 
us the others, Hinge plates 


13. ALUMINUM 
forms 


FUNNEL 


jeave the edge us 
as possible, 


Pann ¢ 


S,AFTER WINDING 
of coil 


5. IF YOU HAVE A LATHE, you can wind 

with power. Use back’ gears to get 
about 130 r.p.m. Keep your hand w 

back from the i 

it about 5° behind 

If the wire overlaps or leaves a gap, 

go hack and rewind it evenly. Apply 

enough drag to keep the wire 

id jerks that . The 

unted. several 


one of 
ews holding top 
plug. This completes 
the secondary 

but do not 
it from winding rig. 


feet hehind you. 


ul 


on WRAP THE PLATES around the secondar; 
ith notehes for first primary turn 1” abov 

m of the secondary. Tape the corn 
apply plastie izes. Center 
the ribs on the plates and cement edges, 
being careful that all notches 


of the 


it the same wi 


ogether with tape. 


14. CUT THE NECK of the fun- 
nel to 13” in length. Drive 
in « dowel 
neck over it 


ter. Attach the cap wi 
m_cement or body sol- 
. with its tab under the 
secondary terminal screw. File 
edges smooth 
na leakage. 


ine up. 


15. SEEN FROM BEHIND, the tube 

socket, at hack 

pins | and 4 

coil is mounted with 

terminals and ground tap toward 

the rear. Capacitors Cl and C2 

are close together, with the feed- 

through insulator between them 

and the © transformer 
inside, filament transformer 

in hand) beh 

turn the page.) 


——Ea 


MARK MOUNTING 
HOLES with « long- 
pointed pencil, back 
up the sheet metal 
with wood, punch the 
centers, and drill. 
Spot holes for fila- 
ment capacitor C4 so 
that it can be mount- 
ed upside down un- 
der rear corner of 
top deck near tube 
pins 3 and 4 as in 
photo below. If you 

ave no chassis 
punch, make hole 
for tube socket by 
drilling a cirele of 
small ones and filing 
between. 


FEED-THROUGH 


hows the 
to a lug 
-leak re 
er terminal 
jong with « wire to tube pin 4. The 
grid capacitor, C3, goes between the other 
side of R1 (also hooked to pin 3) and the 
feed-through insulator. Loads from C4 to 
plate transformer must be high-tension ij 
tion cable. Use 12 stranded wire with 
high-grade insulation from 
filament transformer. Pin 2 is not used. 


70. FILAMENT 
FORMER 
PRIMARY 
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The RF transformer. This is the heart 
of the Tesla coil and somewhat critical. 
Make no changes or substitutions if you can 
possibly avoid them. Since the primary coil 
is built up over the secondary, all operations 
should be in the sequence shown in the 
photos. 

Firing up. First ground the power-cable 
clip, both as a safety measure and to mini- 
mize the possibility of radio interference, 
and plug in power cable. Insert the tube and 
connect its plate cap. Do not connect any- 
thing to the secondary coil terminal. 

Turn on the filament switch. The tube 
should light. Holding a fluorescent lamp a 
few inches from the coil, turn on the plate 
switch. The lamp should glow. If it does 
not, turn the power off and check the 
wiring, 

If the lamp glows, turn off the plate 
switch and stick a short piece of No, 12 
wire into the hole in the terminal. When 
plate current is switched on, a crackling 
fistful of sparks should sprout from the end 
of the wire. 

Metallic objects may be held directly in 
the hand and the sparks allowed to jump to 
the metal. Do not bring the hand itself 
close enough to the terminal to draw sparks; 
although there is no shock, they do cause 
small burns. Partially insulated objects 
should be held by a long plastic rod so that 
the potential will not jump through the in- 
si n to your hand. 

Trouble shooting. If the wiring is right 
and the tube is good but only a small spark 
appeers, the secondary coil is probably off 
specifications. This means the circuits will 
be out of tune, and not oscillating properly. 
Rather than trying to doctor the coil, you 
can tune the circuits by juggling the value 
of capacitor Cl, which with C2 controls 
oscillator frequency 

‘Try a value of 50 mmfd. larger or smaller 
than the 700 mmfd. specified for C1, and 
check coil action again. Odd values for 
Cl may be built up by paralleling several 

[Continued on page 234} 


POWER WIRING and switches as seen from 
rear of front panel look like this. The ground 
safety wire goes to the grounded terminal of 
C4. One side of the line cord from the AC 
ug is connected to the filament switch, 

1. The other side of the line cord goes to 
‘one side of both transformer primaries. 
Cross connection of the two switches by the 
jumper as shown in the diagram makes it 
impossible to turn on the plate transformer 
until tube filament is on. 


Whirling Rotors 


Lift This 


~S ‘byro-kite 


Here is the liveliest aircraft-on-a-string you have ever flown. 
It’s a cinch to put it together from balsa, wire and cardboard. 


By Roy L. Clough 


'UCH more fun to fly than an ordinary 
IVA ‘kite, this gyro-glider gets up in a 
moderate breeze and rides steadily aloft, 
rotors plopping about like a helicopter’s. 
of a single tilting rotor like Igor 


a 
July ’54, p. 98), which requires a pilot on 
board, this model-has two semirigid coaxial 
rotors. These turn in opposite directions, 
keeping gyroscopic and lift forces in bal- 


SS 


ance. A mast-mounted fin prevents sudden- 
wind shifts from tipping the model over, 
while a _boom-mounted tail takes. over the 
pilot's function of keeping the rotors at 
the correct angle to the wind. 

Build cabin first. Cement %’-square 
balsa sticks together as shown in the draw- 
ing on page 199 to make the cabin, dou- 
bling them for the front strut and rear cross 
member. Reinforce the corners with gussets 
of %” sheet balsa. The apex through which 
the rotor shaft passes may be built up of 
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IT SPINS AS IT FLIES. There’s action aplenty 
with both rotors whirling rapidly when the 
Kite is up. Gusts will drop it a few feet or 
cause some rolling, but the eraft regains fly- 
ing trim so long as it has enough al 


TOO SKINNY TO FLY? There doesn’t seem to 
be enough wing area for the breeze to I 
but when the rotors start spinning the modei 
b, Landings are best made by 
‘te is unstable close to ground. 


three gussets and a cap, or carved from a 
bit of hard balsa 

The tail boom, also two X”-square mem- 
bers. is cemented on top of the rear cros: 
piece but behind the middle one. This 
gives it an upward slope. Cut the tail out of 
1/16” sheet as shown, score it down the 
center, break and recement to give a di- 
hedral of 3” under each tip. Cement it to 
the boom with a wedge between, as shown. 

Wheels may be from a model airplane or 
a toy, and of course need not turn, Cut out 
the pilot and his seat from stiff cardboard. 
Cement the figure slightly off center to let 
the rotor shaft pass, 

Making the rotors. Secure the rotor 
shaft from turning either by bending the 
lower end over and lashing it to the boom, 
or by soldering it to a bit of tin plate 
clipped around the boom as shown in the 
photo. 

Make the rotor mounts from %” lengths 
of brass tubing, tin-plate s, and 3/32” 
steel wire as in the drawing. Compensate 
for the off-center mounting by bending the 
wire slightly. Use acid-core solder for a 
good bond with the steel, but wash the 
joints afterward with baking-soda solution. 
Solder tin-plate clips to the rotor mounts at 
a right-hand pitch on one rotor and a left- 
‘on the other 
Use small washers and a piece of plastic 
ng between the hubs to insure free 


t 
turning. Solder a washer above the lower 


ROTOR SHAFT stationary, with metal 

for fin soldered to top. Rotors must spin 
freely. Upper wire mount of rotor is bent to 
form a dihedral, with about 414” between 
rotor tips. Bottom view of cabin (right, 
above) shows lower shaft end fixed against 
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rotation, Tin-ean clip with a hole in it is 
crimped around tail boom. Shaft, pushed 
through hole, is soldered to clip. Rear wheels 
are pinned to back frame member; front one 
is mounted in wire yoke lashed to frame 
and cemented. Wheels do not turn. 


rotor hub to the shaft so that the weight of 
the top rotor rests on the washer, not on the 
lower hub. Make four blades of balsa, 
sanding them to a uniform airfoil section. 
Bolt them into the clips, and bend up the 
upper blade mounts to separate the tips of 
the two rotors by 4%” or 5”. This prevents 
blade clash and minimizes interference due 
to rotor wash. 

Do not try to simplify the rotors by using 

solid wooden hub. The spring wire mounts 
in the real 
thing; without them, the blades would shat- 
anything more than a mild breeze. 
in clip at the top of the shaft re- 
rotors. Be it is aligned with 
boom; then cement the fin 
place and squeeze the clip around it. 

How to fly it. strong kite string 
to the front cabin strut just above the pilot's 


arm. In a moderate breeze, hold the model 
at about 45° to the wind and let the rotors 
come up to speed. When both are spin- 
ning as fast as they will go, release the 
model and quickly pay out a few feet 
of line to let it reach its own equilibrium. 
thing is right it should continue 
with the rotors spinning freely, 
until it reaches its ceiling. This is deter- 
mined by the weight of the string, the 
wind velocity and where you tie the bridle. 

Should the model tend to roll over, first 
check the alignment of the tail and fin. If 
this is correct, one rotor is probably turn- 
ing faster than the other, 

Twist a bit more pitch into the slow 
rotor by bending the blade clips gently, 
For top lifting efficiency, however, keep 
the pitch of both rotors as small as is con- 
sistent with fairly high turning speed. END 


Twirlichutes Are Fun to Sail, Take Only 30 Seconds to Make 


4. 
‘ 
ue 
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Wnat's a twirlichute? It’s a spinning 
parachute, made of paper, that twirls me 
rily as it glides to a soft landing or soars 
loft on a breeze. Maple seeds do the same 
thing every spring, but with these paper 
toys you, plus all the kids whol gather 
around you, can have fun at any season, 

Use ordinary pad or typew paper, 
not card or stiff stock. Slit and fold a 
strip three or four times as long as it is 

Crease the wing roots lightly, let- 
the wings droop in opposite directions, 
ney work best if floppy, not stiff, Weight 
the bottom with a small paper clip or two 
staples.—O. P. Ortherry, NYC. 


axe sraip 


A knockdown table of plywood is handy for roadside 
picnics or camp meals, Cut the top to fit the car trunk and 
screw floor flanges to the underside to take legs of iron 
pipe. Store it near your kitchen and it will do temporary 
duty when more counter space is needed. 


To store an ice pick 
away from small hands 
but within easy reach of 
your own, slip it through 
a couple of screw eyes set 

tly in the wall 
© your refriger- 


ator or freezer. 


Smuts if 
| | 


PEPPED d 


For easier sowing next 
ring, gather this year's 
lower seeds in empty 

spice cans, The fine seeds 

can be sifted to the soil 

through the small holes; - 

the big fellows will pour é 

from the large slot-un- 

der the sliding top. 


P 


Le 


turn the page for more home tips. aucust 1954 20] 


KEEPING THE 


ome, 


SHIPSHAPE 


If the catch rattles when an in- 
terior door is closed, a small pad of 
sponge rubber cemented to one leaf 
Oeach hinge will quiet it. A sponge- 
rubber powder puff will "supply 
more than enough of the material 
needed for the job. 


Freezing your harvest? An old- 
fashioned electric curling iron can 
speed the work. Faster than a press- 
ing. iron, it seals the plastic bags 
while they stand upright. Use only 
moderate heat. 


More Home Tips 
en 


A. too-short pump 
will reach the last of 
the insecticide in a 
spray le if you 
lengthen it by adding 
a piece of drinking 
straw or by wrapping 
it with tape. 


Agitate the wash with 
an old vacuum cleaner if 
your summer cabin has 
no washing machine, 
Switch the hose to blow- 
nd, insert ci 


Pop go the wieners, three or four at a time, if 
you roast them by shaking them over the 
com popper. Caged in wire, not a fra 
lost in the flames, 


e ur bug gun in an 
A portable clothes dryer for motel-hopping can slit down the 
travelers can be made by binding together two 1d opened part 
wire hangers, and a cake-cooling rack. Lash at ends. Flay f 

at sid 


the parts ‘with cord or wire, keeping it loose cut is jes. forms ha 
enough to allow the dryer to fold flat when trough. Brace it with plywood 
it is not in use. and screw top of can to wall 
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Screws Wax-Dipped in Quantity 

To coat screws for driving into hard- 
wood, dissolve some paraffin, dip the thread 
into it, and hang them between wires on a 
wood frame like this to dry. Melted wax 
or soap paste can also be used.—Clinton R. 
Hull, Costa Mesa, Calif. 


Keeping an Eye on the Pupils 

A REAR-VIEW mirror mounted over the 
blackboard enables one teacher to keep an 
eye on the pupils with her back turned. 


Beat-Up Station Wagon Converted 
into a Handsome Pickup Truck 


Ecoxomicat conversion instead of costly 
rebuilding has improved the utility of our 
wooden-body station wagon. For an outlay 
of $55.60 we now have a vehicle with pick- 
up-truck capacity and passenger-car riding 
qualities. 

The photos show what we started with 
—and what we now have. 

All decayed wood was stripped away 
from the rear of the body and the rotted 


One-Boy Seesaw Hooks to House 

A snort plank hinged to the side of the 
house and held by a strong spring will give 
a child a lot of fun on days when there's 
no one around to play with, Use a two-by- 
eight about 5’ long and pad the seat end 
with cloth or burlap. Make sure the screw 
eye is firmly attached to the house.—V. H. 
Lamoy, Upper Jay, N. Y. 


EME o 


part of the top sliced off. Side sweeps 
shaped from %” exterior plywood were then 
installed in the rear body panels. Stanchions 
at the rear corners were cut off at tailboard 
height. Other changes included a bulkhead 
behind the middle seat and a plate across 
the end of the cut-off top. Removal of the 
rear seat from the vehicle gives us easily 
accessible rear cargo space.—Bill Knodt Jr., 
Essexville, Mich. 
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This Car Flashlight 
Is Always Bright 


With a steady boost from your 
auto battery, the dry cells in 
your flashlight will give you a 
good light and last a long time. 


GOOD flashlight can be a lifesaver on 
the road—but one that has been cook- 

ing in a hot glove compartment for months 
may let you down. 
1 ‘igged flashlight has two slick 
tricks up its sleeve, In the car, it travels on 
‘a mount hooked -to the electrical system. 
This keeps the dry cells up to strength 
much longer than usual. A powerful magnet 
bolted to the flashlight case both holds it 
in the mount and lets you stick it to any 
steel part of the car, leaving hands free. 

The reviving gimmick. It’s a fact that 
dry cells can generally be kept at full 
strength longer by feeding them a little 
direct current between periods of use. This 
is not like the recharging of a storage bat- 
tery, and it will not restore dead cells, But it 
will stretch cell life considerably 

Begin with a pl or rubber-cased 
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flashlight using two standard D cells. (You 
need an insulated case be e a metal one 
would short out the magnet and bolt that 
serve as the booster contacts.) 

Building the mount. 1 keep my light 
on an open shelf under the dash. The 
magnet snaps onto a small steel channe 
and a brass leaf insulated from it touch 
the bolt on the case. A No. 44 radio pilot 
bulb in the circuit limits boosting current 
to about 100 milliamperes, and also indi- 
cates the condition of the cells. Do not use 
any other bulb. 

Connect the brass leaf to the positive 
and the magnet saddle to the negative side 
of the car’s electrical system. If you don’t 
know which is grounded in your car, see 
whether the battery posts are marked and 
which has the ground strap on it. If this 
doesn’t show, assemble the rig and put the 
flashlight in’ place, its switch off. Then 
ground one wire and just flick the other on 
a live terminal. 

If the pilot bulb flares brightly, reverse 
the booster leads. With good cells, it should 
just glow yellow-orange when correctly 


‘YOU'RE ON THE BEAM with flash- 
light cells that get a boost as 
Zou, drive, One ‘place for the 
joster mount is an under-dash 
shelf like this, which is handy 
for maps and sunglasses too, 
often eliminating that long reach 
to the glove compartment. Brack- 
ets are bent from strap iron as 
, and clamped to the dash 

flange with hollow-head screws. 


‘ACORN 
NUT 

(OR BOLT — CELL-CAP 
HEAD) = CONTACT 


BEND LIGHT STEEL to channel shape for the 
magnet saddle, Sandwich it, a piece of fiber, 
and a brass leaf together with metal-bonding 
cement as in the drawing. Wire channel to 
negative side of car's 
the 


leaf to 
. To convert flashlight, solder 3” 
wire to the button on back of bulb 
(right). Connect it to « 6-32 bolt and 

the flashlight head, Magnet, 
‘a cupboard catch, is attached 
brass clip. Solder a wire from rear elip 
holt to the metal ring at end of the case. 


hooked up. For permanent connection, take 
the hot lead from something constantly 
energized, like the cigarette lighter. Don’t 
tap the switched side of the ignition, for 
with the key off, the dry cells will drain 
back through the dash gauges. An on-off 
switch is optional; you can simply put the 
light on its mount backwards to take it 
off the booster line. 

Checking cell condition. Run-down 


cells have lower internal resistance than 
fresh ones, and will let the pilot burn yel- 
low-white. As they come up to strength, the 
pilot should dim. But with worthless cells, 
it will glow brightly even after long boost- 
ing. To protect the flashlight bulb, don’t 
turn it on when the case is in its mount. 
Avoid letting the magnet and contact bolt 
touch metal simultaneously, as this shorts 
the cells.—Hugh Smiley Jr., Henniker, N. H. 
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Jar Catches Pencil Shavings 


Mountep on the inside of a metal jar top, 
a hand pencil sharpener is easier to use, 
and the jar catches the shavings. Run two 
self-tapping screws through the lid into 
holes drilled in the end of the sharpener. 
Drill a X” hole to admit the pencil—Rufus 
P. Turner, Los Angeles. 
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igh-Speed Model Racing Car Is Fitted with Clutch and Fan 


Everytinxc but a dashboard tach is in 
this working-model racer, built by Otto Am- 
rein of Basel, Switzerland. He made all 
parts except the tires and ball bearings in 
his home shop. It has a two-cycle engine of 
10-ce. displacement, fan-cooled by a belt 
drive. A separate belt transmits power to 
the automatic clutch on the rear axle. Front 
wheels are independently suspended. Am- 
rein is shooting for 100 miles an hour. 


Dowel Jig Slims Them Down 


Oversize or out-of-round dowel stock 
can be salvaged with this jig. You can also 
make your own dowels, in various sizes, 
from wood of irregular section, 

The jig consists of a steel plate, with 
holes of graduated size, screwed to a wood 
block. Oversize holes in the block provide 
clearance for the dowels being formed. 
Stock is forced through the jig with an arbor 
press or a mallet. 

When the edges of the steel-plate holes 
become dulled, new cutting edges may be 
established by re-drilling each one with a 
drill one size larger than the original— 
J. E. Cushman, Stonington, Conn. 


Surface Gauge Is Lathe Project. Avr 
modelmaker or machinist needs a surfa 
be layout marks on many work 
Making one ordinarily calls for a 
per or miller, but this gauge can be made 
entirely in your lathe. 

Turn the base from a chunk of 2%” cold- 
rolled steel rod. F the bottom and cut a 
bevel %” up from the bottom surface to form 
the round part of the base. Then chuck the 
base 13/16” off center in a four-jaw chuck 
and turn one-half of the elliptical upper 
part. Loosen two jaws slightly and rotate 
the base 180° in the chuck to turn the other 
half of the ellipse. Drill holes for the spindle 
and setserew and cut a 3/16” slot for the 
adjusting nut, Use a milling attachment to 
cut this slot parallel with the bottom, or 
else cut it with a hacksaw and file it smooth. 

Turn the clamp screw, sleeve, spindle 
and knurled nuts from short pieces of cold- 
rolled rod, After threading the spindle, cut 
a V groove in it by forcing a threading bit 
laterally along its side while it is in the lathe. 
Clamp the bit oi. its side in the tool 
holder and make several passes until the 
groove is %” deep. 

Make a 3/ /16" diameter hook scriber from 

a 6” length of drill rod. File the scriber 
alata from a small block of mild steel, 
leaving only a thin wall around the spindle 
hole so it will spring easily when the clamp 


Please turn the page for more shop tips. 


nut is tightened to lock it on the spindle. 

Slip the adjusting nut in the slotted base 
and twist the spindle down into it. Screw 
the pointed setscrew into the tapped hole 
in the base and turn the spindle so that the 
point of the screw enters the V groove, pre- 
venting the spindle from turning. 

In use, set the gauge to the approximate 
height by sliding the scriber up or down 
the spindle on its clamp. Then make the 
fine adjustment by rotating the adjusting 
nut to move the spindle up or down, bring- 
ing the scriber into the precise setting de- 
sired—Will Thomas, Buffalo, N. Y. 
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MORE SHOP TIPS 


Gs, 


Screw Head Countersinks Inside Holes. 
Cut off half the head of a flathead steel 
wood screw and chuck it in an electric drill 
to make an improvised tool for countersit 
ing holes in hard-to-reach places. No clear- 
ance angles needed; the tool acts like a 
scraper, producing a smooth countersink, It 
will work well on brass and aluminum, but 
should be case-hardened for other meta 
—John J. McGuckin, Ridgewood, N.]. 


FILE 


Drill Extensions Are Removable. Grind 
an offset on the shank end of a drill and fit 
it into a matching hole drilled in a length 
of steel rod of slightly larger diameter. 
File away half the rod just above the hole 
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Make Your Own Layout Blue. Get a sheet 
of hectograph paper at a stationer’s and cut 
a quarter of it into small pieces, Soak the 
pieces in 2 02. of alcohol to dissolve the 
aniline coating and drain it into a clean 
screw-cap bottle, Add a tablespoon of shel- 
lac to give it body. This solution will dry 
instantly on metal surfaces, leaving a deep 
purple film that won't flake off when 
scribed.—J, M. Finn, Pittstown, N. J. 


to engage the offset on the drill shank. 
This way, your drills can reach into hard- 
to-get-at_ places and still be available for 
regular drilling operations.—Fred Barker, 
Ilion, N.Y, 


Mirrors Ease Filing Operations. 
Instead of stooping frequently to 
check your progress when filing to 
a line, arrange a pair of mirrors be- 
side the vise to reflect the image 
of the workpiece up to you. Mount 
the mirrors on a block of wood so 
that mirror A reflects the image to 
mirror B, which then reflects it up- 
ward. The image is reversed by 
the first mirror and re-reversed by 
the second one, presenting the 
true image to your eye.—Federico 
Strasser, Santiago, Chile. 


Sanding Thins Down a Washer 


Ir you must reduce the thickness of a 
washer, spacing ring or similar part by a 
small amount, place it on a sheet of abrasive 
and rub with a sanding block. This stunt 
is also useful for putting a fine finish on flat 
metal parts used in craftwork.—Walter E. 
Burton, Akron, Ohio. 


_-” L 


Tire Rims Support Oil Drum 


Two demountable tire rims obtained 
from an auto junk yard gave me the mak- 
ings for a useful oil-drum stand, 

The rims were cut into two equal ares. 
Then the ares were turned back to back and 
welded together. The two rim assemblies 
were fastened by an iron rod welded be- 
tween them.—Harry Sloan, Oswego, Kan. 


Alarm Ring Identifies Circuits 
Unmankep fuse boxes can be a nuisance 
when you want to cut out one of a number 
of house circuits for repairs. You can save 
running up- and downstairs by plugging an 
electric alarm clock into the circuit to be 
worked on, and letting it ring while you 
back out the fuses, one at a time. You've 
got the right fuse when the alarm shuts 
off.—Roger Sessler, Jamaica, N. Y. 


Clock Face Helps Draw Star 


Tue face of an old clock is a handy aid 
for drawing a star or dividing a circle into 
any number of equal parts up to 60. 

To lay out the points of a star, place the 
clock face on the center dot on paper and 
make a mark every 12 minutes. Draw lines 
from the center point through these marks 
and connect them to form the points.—Ken 
Olin, Marquette, Mich. 


the Basement Door Locked? 

Wuen you are closing up the house for 
the night, do you always wonder whether 
the basement door is locked? To save myself 
a lot of steps, I rigged 
up the push-button 
checking apparatus 
illustrated in the 
sketch. Now all I 
have to do is push the 
button at the top of 
the basement stairs. If 
the door is locked, 
the light glows. If there 
is no light, I know 
I must go down, A 
No. 6 dry-cell battery 
supplies power for 
the circuit. 

If there is a steam 
or water pipe handy, 
you won't have to 
string a second wire 
to the first floor, Let 
the pipe do the job— 
W. C. Irving, Silver 
Spring, Md. 
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Jeep-Mounted Ladder Gets the Apples 


is Hugh A. Mills’ 
and he applied its time- 
saving principles to the job of 
picking apples on his farm. Putting 
the ladder on a jeep gets the job 
done twice as fast 

The ladder feet have 
that fit in holes in the 
and are secured by cotter pins 
The prongs are just X” lag screws 
with their heads sawed off and their 
ends drilled for the pins, Guy wires 
to the body hold the ladder up.— 
Benjamin West, New Canaan, Conn. 


ENGINEERING 
business 


prongs 
bumper 


PSM Reader Builds Six-Cylinder Version of Radial Vacuum Engine 


TaxiNc his skills as a machinist home 
with him to use in his hobby, Waldemar G. 
Hansen of Los Angeles built five copies of 
PSM's Mystery Engine (Feb., '50, p. 206). 
Two cylinders, he thought, would be better 
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than one. So he made 
der eng of the ind. His most am- 
bitious project yet is this six-cylinder radial 
job. It is fired by six gas jets and is said 
to be instant-starting. 


couple of two- 


‘A FLAME BURNS before each cylinder por 
Sliding valves, which close the ports after ho 
gases are drawn in, are driven by a single 
m. As gases cool and shrink inside the eyl- 
ders, atmospheric pressure drives pistons 
inward. The flywheel is from a sewing ma- 
chine. Close-up below shows the six. 
master connecting rod to which the other five 
are hinged. Circular pipe carries gas. 


Trash-Can Stand 
Keeps Yard Neat 


‘Tus good-looking stand spruces 
up the back yard, keeps neighbor- 
hood pooches from knocking the 
trash can over, and has a quick-re- 
lease catch to keep hurried garbage 
collectors happy. 

The stakes, cleats and uprights 
are all two-by-four stock. Cut the 
two cleats to shape, and drill holes 
at each notched end for 4” bolts. 

Drive the three stakes into the 
ground under the V formed by the 
cleats, mark the stakes with a level 
and cut them off square. Fit a 3° 
disk of tar paper over the stakes, 
then nail the cleats on, 

Bolt on uprights, Nail random 


widths of 1” stock temporarily to- 
uether, a wide piece outside. Cut 
the round platform to shape, noteh 
wide piece for uprights, and renail 


pieces to staked cleats.—Vern For- 
sherg, Seattle, Wash 


cueat 
Encay 


TRiv CORNERS TO) 


Easy-to-Make Fiber Jaws Keep Pliers from Marring Metal Parts 


Ose day while working with some small 
brass pieces it occurred to me that I could 
use a tool I had never seen—a pair of pliers 
with fiber jaws. Two bits of red fiber 
1/16” thick cemented to variable-axis 


pliers gave me exactly the tool I wanted. 

Use one of those  stick-to-anything ce- 
ments for the job. To allow for the fiber 
thickness, open the pliers in the second axis — 
R. L. Clough Jr., Bristol, N. H. 
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Radio in the Cupboard. Radios have found 
their way into just about everything but the 
kitchen sink—and below is one that almost 
made even that. Using parts of three sets, 
Daniel P. Pomponio of Berlin, N. talled 
the radio in the drawer of his wife's corner 
kitchen cabinet. An outward-sloping panel 
allows the tuning push buttons to be adjusted 
from a standing position. Chrome bars cover 
the speaker. 


212 rorutar science 


CRAFTSMEN 


AT WORK 


Twin-Hull Boat. One 
of the strangest, but 
most comfortable, craft 
navigating the Portage 
Lakes near Akron, Ohio, 
this summer is a mo- 
torboat whose twin 
hulls were once an Air 
Force bomber’s fuel 
tanks. The boat was 
built by George Charles 
of Tallmadge, Ohio, 

A 6-hp. outboard 
mounted between the 
stern ends of the fuel 
tanks drives the craft at 
about 15 m.p.h. A tiller 
that can be manipulat- 
ed from the deck pro- 
vides steering. Hatches 
give access to the two 
hull tanks for storage. 


< 


Observatory on Wheels. This 20” Casse- 
grainian reflector telescope, built by Frank 
W. Manning of New Orleans, rides to a 
viewing site on an all-welded trailer. It is 
then unhitched and leveled by means of 
three car jacks. An electric drive turns the 
large gear on the polar axis, synchronizing 
the telescope swing with star movement. 

The 20”-diameter main mirror is a Pyrex 
disk, 4” thick. Its focal length is 100”. Six 
iron disks, totaling 500 Ib., balance the 
instrument on the declination axis. The 
finder, mounted near the eyepiece, is a 3” 
refractor telescope. 


Ever been 


| & 


Stood up... 


It's a day you'll never forget. There you stand as the 
minutes tick slowly by. And somewhere, the car that 
was to have picked you up is stalled. 

Any service man will tell you to check your fuel sys- 
tem twice a year. That goes for fuel pumps, too. 

If your fuel pump is an AC—and 9 out of 10 are— 
it’s precision-built to keep you out of trouble. But, 
normal wear can eventually cut down any fuel pump's 
efficiency. Have it checked—and if there is need for 
replacement, be sure you get an AC Fuel Pump. 


YOUR FUEL PUMP needs to be 

as good as AC builds it... 
For example, the diaphragm is the hardest working 
part of the pump. That’s why the AC diaphragm is 
made of four strong layers of patented-treatment, 
square-woven airplane cloth instead of one. AC builds 
it better to serve you longer. 


Magnified section 


DEL . 
BUMPS Berens 


DRIVING 
AC SPARK PLUG DIVISION GENERAL MOTORS CORPORATION 


aucust 1984 213 


Of all automatic drives in the low-price field: 


Fordomatic is 


Gives you that extra “Go.” 
Simply press down on the accel- 
erator at any speed up to 58 mph 
and you get nearly 50% extra 
passing power with Fordomatic’s 
automatic intermediate gear. 
Only Ford in its field has it. 


Gives you smoother braking 
down hill. When selector is 


goes into low .. . 
for smoother, extra-sure braking. 


Worth more when you buy it... 
Worth more when you sell it! 


Provides an extra measure 
of safety. Fordomatic lets you 
go from neutral to reverse with- 
out having to pass through a for- 
ward drive position. Selector 
must always be in neutral (N) 
before starter will operate. 
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y 
the most versatile 


Fordomatic combines a simple 3-element 
torque converter with a 3-speed planetary gear 
system to provide the widest range 


of fully automatic operation! 


TORQUE CONVERTER 


Fluid torque converter smooths the 


way, With Fordomatic’s torque converter, Starts in De range are through 


te gear which 


por 
wh 


bin er to multiply torque as 
no direct mechanical connection between much as 3.11 times for fast, smooth starts, 
engine and rear wheels. So you get smooth For unusual conditions, selector may be set 
operation with a minimum of wear, at Lo to multiply torque up to 5.13 times! 


em engine—the new 130. 
and you have the smoothest, most versatile 
matic “power package” in the low-price field. 
Deep-block, low-friction design spells smoother 
going, more “Go” per gallon and longer life. 


Your Ford Dealer cordially invites you to Test Drive the 


FORDOMATIC Ford 
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Keep small tools from rattling in the 
glove compartment by storing them in the 
ingers of a pair of work gloves. Then, if 
you must make an emergency repair, you 
can lay out the tools and don the gloves to 
protect your hands from grease and dirt. 


SHEET ASBESTOS 


STEEL SPACER 
STRIPS RIVETED ON 


Make an asbestos shield to keep your 
hands from being burned by a hot manifold 
when tuning or adjusting an engine, Cut 
sheet asbestos to fit over the exhaust mani- 
fold and rivet steel strips to the ends to 
clip the shield in place. 


SOAP wilt 
LUBRICATE 


‘USE EQUAL 
AMOUNTS OF 
SOAP SCRAPS 
AND WATER 


TINY HOLE 
MAKE BIG 8 
If SOAP JELLY AND 
WATER ARE APPLIED 


Soap for everything. Keep a bar of soap 
in your car's tool kit-it has many uses: 
Lubricate a bolt with it when grease or oil 
would cause a stain; rub it on an inner tube 
to help locate a leak; slide a hose on a fitting 
without effort by rubbing soap on the in- 
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NEW HOSE SLIPS ON 
EASILY IF SOAPED 


SOAP JELLY 
AND SAND WILL 
CLEAN HANDS 


aus JELLY UNDER 
NAILS AND ON HANDS 
BEFORE DIRTY JOB 


side; or lubricate a tire bead with it to make 
tire-changing easy. Rub soap over your 
hands, too, and in your nails before start- 
ing a job—washing will be easier later. Soap 
jelly, made by dissolving small scraps in a 
jar of water, is especially easy to apply. 


Please turn to page 218 for more auto hints. 


@ This Airman is u 
this plane to a safe landing. He got it in the 
Air Force and it will serve him anywhere! 


e “Air Force know-how” is the result of top 
job training at the finest technical schools. 
Here you can learn anything from Control 
Tower Operations to Jet Mechanics 
from Personnel Management to Printi 
Communications. There are over 400 
valuable courses available. 


and 


@ And the job you learn is one you can be 
appy with —because it’s selected 
scientifically for you by guidance experts 
who carefully consider your interests, 
capabilities and the needs of the Air Force. 


@ Make “Air Force know-how” your 
way to success, Insure nvo futures 
your country’s and your own— 

as an Airman! 


{fE STUDENTS! IF you are still in school, 
graduate before you enlist! 


2 “know-how” to guide 


AIR FORCE 


potte--------- 


PERSONNEL PROCUREMENT DIVISION ese 


1 

1 

1 

1 ud me more information on my oppor= 
LT tunities as an Airman in the U.S. Air Force. 
1 

1 

1 

1 


Nome Age. 
Address 


Ciny Zone... State 


bee ee ee ee ee ee ee 
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Improvise a coat-hanger bracket by clos- 
ing a rear window tightly on a rubber fruit- 
jar ring. The ring will support several gar- 
ments on hangers and will leave no marks 
or scratches on the window. A ring cut 
from an inner tube will serve as well. 


Make fender skirts easy to remove by 
coating the lock bolts with heavy wheel- 
bearing grease to keep them from rusting. 
Skirts are bolted on many late-model cars 
and it is almost impossible to remove a 
rusted-tight nut without twisting or other- 
wise damaging the fender. 
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DENTS IN 5: 
MEASURE PI 


ENGINE 1 
FILLER TUBE 

Calibrate an old coffee pot for use as an 
oil measure by filling it a pint at a time 
and punch-marking the side to the level 
reached as each additional pint is poured 
into it. Make the punch marks crisp enough 
to be clearly visible from the inside. 


Clean paint off chrome trim or rubber 
moldings with steel wool, after doing a 
touch-up or spray job on the body, Wind 
the wool around a stick if the area is small 
or hard to reach. This way, you won't put 
scratches on the trim as you might with a 


knife or scraper. 


Three types of Upson Ponels are used fo finish this striking recreation room. See below for detail. 


Ideas for weekend remodeling 


_with UPSON DO.IT-YOURSELF PANELS 


Upson makes a complete line of Panels permanent, crackproof, adds lasting 
for remodeling your home. In the bar... . sawed squares of 
recreation ured above for It with beveled edges. 
covered with 
washable, dur- 
ne wall behind the 
triated Panel- 
sy to paint. The 
Bilt Paneling, For full details, mail coupon today! 


upson |oo..- rourse.r| panels 


PROVEN QUALITY YOU CAN TRUST 


‘THE UPSON COMPANY, 
488 UPSON POINT, LOCKPORT, NEW YORK 


See your lumber dealer and look over 
every Upson Panel type. Insist on 
the name “Upson” for top quality 


pes material. 
ing, easy to apply, 


far wall is Upson 


C1 Pleose send FREE detoils on 


Toome of prodve) 
Tr Pleose send FREE folder on oll Upson Panels, 

Nome. 
Street 
City State. 
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1, Fish scaler takes the mess out of a mess 
of fish by preventing the scales from flying 
in all directions. It catches them in a cup- 
like cover, then rinses clean in hot water. 
The scraping teeth are cadmium-plated to 
make them rustproof 
and the scale-trapping 
cup shields the blade 
for safety when the 
Scale-Catcher is in use 
or carried about in the 
fisherman's pack. The 
scaler is sturdily made 
and odor-resistant. 


2. Fishing-rod case of toughened plastic 
will withstand the shock of a 200-pound 
man jumping on it; won't warp, dent or cor- 
rode. Two inches in 
diameter, the case will 
hold two fly rods or 
two or more casting- 
rod tips and most 
spinning rods. The 
longest size—55 inches 
—weighs only 16 
ounces, 


3. Casting buoy, threaded on fishing line, 
locks into position a few seconds after 
alighting on the wa- 
ter. An adjustable 
control valve lets you 
set the timing on the 
locking device and 
the automatic action 
allows bait to be 
raised or lowered at 
will as you fish. Upon 
retrieve, the casting 
buoy is automatically 


y unlocked. 


4. All-in-one reel eliminates the rod and 
gives you one piece of gear for spin-casting, 
trolling, drop-line fish- 
ing and crabbing. A 
sensitive brake on the 
rodless reel gives con- 
trol of fish and line 
and its fast retrieve— 
1% feet per turn— 
should land more fish. 
The reel is lightweight 
and easy to use. 


Further information on these products con be obt 
2. Dumont Corp... 23 Bay Sin. Sam Rofacl, Cal 
P.O. Rox 1003, North Station, Arlington 7, ¥. 
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Coughlin Specialties Co., 57 Drexel A 
Hesckeye Tackle Products. Inc., Dexter, Mich. 


Rod and Tackle Fans Get 
New Crop of Aids 
for Reeling in Big Ones 


5. Washable creel loses fish odor when 
dunked in suds. Big enough to take a 16- 
inch fish without bending, it has plenty of 
air holes to keep a catch fresh and cool. 


'A7 Mound Road, Van Dyke, Mich. 
ive, Detroit 15; 4, Reel-Easy Corps, 


“ 


SKI-HI STILTS FOR KIDS 
OF ALL AGES 


HOW TO GIVE YOUR 
HOME PROJECTS THIS 
PROFESSIONAL LOOK! 


«make them yourself with Reynolds 


Do-It-Yourself* Aluminum 
using standard hand or power tools 


‘You can turn out project after 
project easily and quickly with 
this astonishing new material 
= Reynolds Do-It-Yourself 
Aluminum. You can saw it, 
plane it, drill it, shape it, joint 

and bend it with tools found 
in the average home, In fact, 
all leading hand and power 
tool manufacturers approve 
Reynolds Do-It-Yourselj Alu- 
minum. 


bored Aluminum simplifies meking 
Con ‘be cut with scissors, Eosi-Bilgh 
Pottern No. 539. ~25¢ with coupon 


Designed in easiest-to-use 
forms, Reynolds Do-It- 
Yourself Aluminum comes in 
sheets, tubing, rods, bars, an- 
gles, storm sash, screen’ sec- 
tions and handy fasteners. 
Caution! Use only Reynolds 
Do-It-Yourself Aluminum. 
Identify before you buy — 
there's a special Seal on ever 
piece to tell you it's Reynold 
Do-It-Yourself Aluminum, 


No special skill or experience is needs 
to build this smartly styled desk. Anyone 
fon” build it by following Eosi-Bild 
Pettern No, 537, —S0¢ with coupon 


Porch, Game Room, Terrace Toble 
‘and Modern Web Chairs. Top is mode 
from heovy stock lumber, held together 
th glominom tubing. Eas-Bild Pattern 
Ro. $54-50¢ with coupon. Web Chairs, 

Eeui-Bild Pattern No. 548. 
506 with coupon 


Look for this handy self-service display 
tock at your Hardware er Department 
Store or Building Supply Dealer's with 
ut delay. And give your home projects 
the professional losk with Reynolds Do 
sYoursell Aluminom, 


H REYNOLDS ALUMINUM SERVICE CORPORATION 
H apa Soth Third ee, Lovie envehy 
! Powe sen me the felewin, PATTERNS ed free bool 
! teat oda enctos in ony odor 
H eesti ae Spe lea) 
1 Cogoncsia poten #537 or Ci Een Pttrn #548 for 
H Bo bet soe CWeb thin soe 
' ie #599 for Eo olen #859 or 
ied pair t ase Osi Sie 25 
rotten #55C Tor =S* Cl Howto Boke! coniinng 
Sroce tebe soe etoel aanihion trae 
Nome anes inc 


Address. iranian 


City Zone... Stote 
Reynolds Do-1l-Yoursell Aluminum it elzo eveilable in Conada 
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Poor Man’s Space Station 


[Continued from pase 


solar-power supply for charging storage 
batteries. 

As it sped over the poles at its dizzy 
speed, our new moon would look some- 
thing like an apple on a stick, with the 
stick pushed through to poke out at 
either end. These protruding _ sticks 
would be made of cast-aluminum tubes: 
and serve as antennas; they also would 


contain various instruments such as 
gamma-ray, cosmic-ray and aurora 
counters, 


A window, made of special filter glass, 
in the MOUSE's skin would let through 
vaily solar ultraviolet rays, another of 
beryllium would admit only solar X rays. 


Data Would Be Recorded on Drum 


How would the satellite send back to 
earth all the information gathered by 
these counters and instruments? Contin- 
uous radio communication would soon 
drain the solar electric supply. So, to 
save power, the MOUSE would store up 
its information and record it on a mag- 
ly coated drum. This hoarded in- 
formation would be transmitted only 
twice during each orbit, at the most ad- 
vantageous points, the poles. There com- 
munications planes or ground observers 
would radar-trigger the MOUSE's tr: 
mitter so that it would send. out in 30 
seconds all the data it had collected in 
the previous 45 minute 

This would be done by recording with 
the drum moving at 1/30 of an inch per 
second, using 7% feet in 45 minutes, The 
playback, at a speeded-up three inches a 
second, would take only 30 seconds. 


Vapor Trail Visible from Earth 


Would you be able to see the MOUSE 
as it sped 200 miles over your head? 
Not normally. But it could be arranged. 
Either the MOUSE itself, or the burned- 
out third rocket that came tumbling after, 
could exhaust a sodium-vapor trail. This, 
when hit by bright sunlight at high alti- 
tude, would light up with a spectacular 
brilliance. 

After several weeks of its pole-over- 
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1 
pole globe circling, even the slight fric- 
tion of the upper atmosphere would slow 
the MOUSE, letting it go down to make 
some investigations at lower altitudes 
before finally plunging earthward to con- 
sume itself like a meteor. 

Dr. ger does not recommend a 
space station as a military bombing 
platform, pointing out that one can- 
not just release a bomb from a space 
station since the bomb itself would be- 
come a satellite and not drop to earth. 
He feels, however, that his MOUSE 
would have some military value, such as 
gathering information for long-range 
weather forecasting and learning more 
about the vagaries of long-distance radio 
communication. And he adds another 
point. Using the upper atmosphere as a 
vast wind tunnel, the MOUSE could 
make aerodynamic measurements that 
would help in designing faster-flying and 
higher-flying jet and rocket aircraft— 
measurements that can’t be made in any 
earth-bound wind tunnel, however big 
or powerful, 


Would Foster U.S. Prestige 


In another way, Dr. Singer feels that 
his modest MOUSE could become a 
mighty MOUSE: in the prestige it would 
give us with other peoples, and its psy- 
chological effect on any potential aggres- 
sor nation. It would boost our technical 
and scientific achievements sky high. It 
would shout, “If we can do this on a 
shoestring, think what we could do with 
guided missiles on a war budget.” END 


Tough Guy 


Two tracks inct on a country road just wide 
enough for one: Truck driver No. I, a scrawny, 
frail little man, leaned out of his cab. 

“Tum out, you!” he shouted. “If ya don’t, 
Til do to you what I did to the last guy who 
wouldn't turn out for me.” 

Two-hundred-pound, muscular driver No. 2, 
not caring to have trouble, pulled out, But as 
the other truck rumbled by, he yelled, “What'd 
ya do to that other guy?” 

“Tamed out for him,” said No, 1—Wireco 
Life. 


If your tires aren't inflated to the proper 
pressure, you won't get maximum mile- 
age from them. To enjoy longer trouble 
free life from your tires, see your Texaco 
Dealer for regular tire check-ups. He'll in- 
spect the sidewalls for bruises and cuts. 
He'll check to make sure each tire is inflated 


to the correct pressure. If your tires show signs 
of uneven wear, your Texaco Dealer will 
detect it, make recommendations accordingly. 


agusHiony” FEELING LASTS LONGER Wily ' 


THE TEXAS COMPANY 


Texaco Products are also distributed in Canada and in Latin America 
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Gus Rides Out a Storm 
{Continued from page 146} 


“Sure, Lora,” Gus sais fatt, what 
say we adjourn this until we get back? 
If you'll get the bailing can, Guy, we 
can wet these embers down. The woods 
are wet and the fire's on sand, but there's 
no point in taking any chances.” Grab- 
bing two sticks by their unburnt ends, 
Gus tossed them into the water, In the 
dark he could now barely make out 
Bergstrom’s face. “If you'll hold the light 
for me, Matt, I'd like to take a look at 
that kicker of yours.” 

Gus climbed into the boat, found the 
gas tank half full, and noted that the 
prop was clear of the bottom. He 
checked the air valve, set the choke and 
shoved over the spark. Handing the flash 
to Matt, he ed the starter handle. 
The motor sprang instantly to life, idling 
threatily as he cased off the choke. It 
sounded fine, Gus thought, wondering if 
Matt would boil over again. He cut the 
engine, edged past Bergstrom and 
stepped ashore. 

“Doesn’t seem bad now,” he said de- 
cisively, “but I think you ought to lead 
the way home, Matt. We'll be along as 
soon as that fire is wetted down.” 

Bergstrom was silent for a moment. 
“Get in the bow, Sally,” he said abruptl, 
“But don’t think you've heard the last 
of this—any of you.” 


Flickering Farewell 


Matt's engine caught again quickly. 
The boat turned out into the darkness 
and picked up speed. As it rounded the 
point of the cove, Sally winked the flash 
twice in mute farewell. 

“I hope they get along all right,” 
Guy doubtfully. °Or do I? 

After Guy shoved off they could still 
faintly hear the high- pitched beat of the 
other outboard in the dark. Then Gus 
fired up his own motor and they shot 
out of the sheltered cove. Around the 
point, waves slapped solidly against the 
hull and spray blew back over Gus until 
he eased off on the throttle. 

“Look!” Guy saw it first-the yellow- 
ing beam of a flashlight out on the lake. 
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said 


They headed toward it. In a few mo- 
ments the dim moonlight revealed the 
Bergstrom boat, broadside to the waves 
and rolling deeply, Matt was on_ his 
knees flailing at the starter; Sally flicked 
the iring fash in merry greeting. 

‘an't tow — painters aren't long 
enough,” Gus called above his throttled- 
down motor, “Grab my gunwale, Matt, 
and hang on! I'll head back to the cove— 
too tough into the wind. Guy, take care 
of it at the bows. Don’t get your hands 
pinched, either of you.” He circled and 
came up alongside with bare steerage- 
way, then fed more power cautiously 
once the boats were lashed together by 
two pairs of arms, They headed back 
precariously, the strain easing as they 
turned downwind. 


Bergstrom Picks Up the Battle 


With both boats beached once more, 
Matt lost no time in regaining the ini- 
tiative. “I don't know what you did to 
he told Guy, “but you sure 


that motor,” 


on, T asked you to take me 
ped Mrs, Adams, “I don’t 
see why you can't just leave him here— 
let him stew in his own childish juice 
I suppose we could find room for Sall 
us felt an amused irritation. O- 
body's going to get marooned, Lora. I 
think five people a bit too much of 
n one haul tonight, 
. L can make two trips.” 

“That mightn’t be easy, Mr. Wilson.” 
giggled Sally. “Remember the problem 
of the farmer who had to row a wolf and 
a lamb over a stream?” 

“Before we do that, I'll take a crack 
at your father’s motor,” Gus said. 
“Worth spending a little time if it saves 
four trips across the lake. That flash is 
getting feeble—hold it in close, Guy.” 

Using the tool kit in the boat, Gus 
pulled and checked the plugs and ex- 
amined the wires for raw places, He 
laid the reconnected plugs on the motor, 
spun the flywheel. Blue voltage snapped 
[Continned on page 228) 


Things to do before you go: 


BUY A NEW BATHING SUIT MOW THE LAWN STOP THE PAPER AND MAIL STOP THE MILK, 


and Travelize’ 
the FORD ~ 
Me 


aie ~ 


PACK THE BAG 


SURE SIGNS 
| OF SAVINGS 
‘There's a lot to be remembered before you — 
go. But don't forget the one thing that can really 
add most to the pleasure you have getting there: 
Have your Ford thoroughly checked and “Travelized”” 
now —before you go. Wherever you go 
And if replacement parts are called for, remember 
to insist on Genuine Ford Parts. They're made right for service insist on 
to work right to last longer in your Ford. 
Every Genuine Ford Part is designed to the same Genuine Ford Parts 
specifications set by the men who originally built 
your Ford, and thoroughly tested before approval for 
manufacture. They're your best assurance that your 
Ford will be fun to drive! 
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Moke paitrting easier 
around your home... 


Pointers on painting outdoor furniture, doors, 
shutters, ete. If old paint is good, wash surface 
and sand lightly. Do hard-to-reach parts first 
(chair legs, door edges, etc.). Don't go back over 
after paint starts to set. Always... 


Use brushes with bristles of 


Du Pont ‘PyRJE™ nylon 


You pick up a full load of paint . . . flow it out 
in a smooth, even coat .. . when your brush 
has bristles of Du Pont “Tynex” nylon. This 
means faster, easier, better work on any paint- 
ing job around your home. 

And you'll find that ““Tynex” bristles clean 
easily in any commercial cleaner . . . last up to 
five times longer than other types of bristles. 

Send for free booklet on “How to Choose and 
Use a Paintbrush Bristled with Du Pont 
“Tynex’ Nylon.” Write: E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals Depart- 
ment PS-7, Wilmington, Delaware. 


STynex” is Du Pont's new regintered 
Sor its genuine ny 


Look for TWNEX nyton bristles 


when you buy brushes 


le-mark 


226 rorutar science 


Take The “PAIN” 


Out of PAINTING 
PIO 
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fied ‘uterature 
for this plus 
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actual asembly book and service fat 
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NEW POWER TOOL CATALOG 
eeape paint quickly Jf 


ask your doaler for 


details on wide line 
'Dyno-Mite” electric 
tools — including the’ most sensational new 


Gives 
of Millers Fall 


“does-everyi power tool exer developed, 
Also attachments, supplies. Now 
at printer. copy. Write 


‘accessories, 
Reserve FRE! 

today: MILLERS FALLS COMPANY, 

Dept. PS-6 Greenfield, Mass. 


Get yoor FREE copy of “HOW TO MAINTAIN WOOD FLOORS."* 
MAIL COUPON TODAY 
i Dey 


$9,504.00 WITHOUT 


MAKE $15,732.00 IN ONE SUMMER ‘eivive vour none 


DON’T READ THIS? 


Unless you are near a healthy fire extinguisher or a plen- 
tifut supply of WATER: We cannot assume responsibility 
if this ad breaks out in ROARING FLAMES. So please 
do stop reading this until you have taken the necessary 
eryiprecautions. Yer, we have an item that's HOT 
‘OT that we are not going to say other than the 

al words of 'a good product for fear of setting this 


tb AD EE 98 8s 
MOSQUITOES, @/<iiveR FISH 


A 


we have to-eay. and thi 
ist modeatly, we have an ELECTRICALLY controlled bulb 
thar is the BEST Insect killer CONSOLIDATED RE- 
SEARCH has been able to produce—bar none. Not to be 
compared with any other unit ever sold 


Testimonials like 
these are pouring 
in by the hundreds. 


“Fe works like a charm. Lam 


MOTHS TERMITES 
"Your magic bulb has ot lest 
Poni econ tte <4 
ina, Fin 
Mt few! et ; 
—— PO CENTURY Yoo READ HOW 
BUG WEAPON ‘*” * 


‘tat len and rouchew are suspcete 
eae se 


DEATH 


TO DISEASE-CARRYING, DESTRUCTIVE 
AND ANNOYING PESTS 


nus noacnts ants 


t float ae NEW INVENTION 
KILLS ALL TYPES OF INSECTS 
SCIENTIFICALLY. AUTOMATICALLY 


= EEE EE 


ABSOLUTELY EVERYONE 


Now that you have taken 
tho” safety precautions, 
read every word in this 
‘ad, as we have said above, 
this item is HOT, 80h 
that to be extra ‘safe 
have ‘ordered. the” pub- 
Iishers, not to ‘use ‘any 
RED. ink. Now, getting 
serious, fellows, here's the 
scoop. We aro going to do 
EVERYTHING to make you the 
Tost welcomed. saleasnan to 
ever approach a customer. We 
will give you GLOSSIES, MATS, 
IMPRINTS, all the. material 
heeded for un immediate mail 
order set up, also. document- 
fed test reports of how prom- 
{nent colleges and testing labs, 
RATE our product, aio at your 
7" a powerful pulling 
itehman sound T.V. movie on 


ighS\ I 


Rieke wall ehalvies You t 
REDS of types 


hit ABSOLUTELY FREE. 
ODORLESS @ SILENT 
e MYSTERIOUS 


Jug Weapon. The production 
value ofthis film cost us more than $2000.00, FREE DEMONSTRATOR COUPON 
PLUS BELIEVE IT OR NOT an advertising 

allowance. We will PRE-SELL this Bug 1 Knaus i 2.98. Sea me one uit or my personal we. | 
Weapon for you, by launching a tremendous I H 
advertising ‘barrage, including almost_all 

national magazines, radio, and T.V. The 1 1 
entire population of the U:S. will be put in H I 
2 buying mood. Especially so since hun- J] Sietsne MOET manne ae ot 09 i 
dreds of insects will help you make every 1 Lestine nt mm. eh ete BUG WEAPONS. a your wana ice 
sale, They will dive bomb about him, molest | sei tan ate tena va cae 
his comfort, interrupt his sloop, desiroy his | Osean anaes | 
property, and spread contagious diseases 

about his home, and food. Business estab- vane I 
lishments suffer enormously combating the [toons H 
ugly insect problem. ‘They will greet. you = es 

with arms wide open. Its a tested natural t i i is ot 1 
with STAGGERING public acceptance ai 

Toustainous ‘profits, Yea, yea will be 1 VOLUME SALES CORP., Research Dept. PS-8 | 
WELCOMED, you will be THANKED, most 1 2000 Market Street Philadelphia 3, Po. | 


important you will make MONEY. 
VOLUME SALES CORP., Research Dept. PS-8 
2000 Market Street Phitadel, hia 3, Pa, 


LY EVERYONE MAIL THIS COUPON fh 
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DO-IT-YOURSELF 


PROJECT WITH 
TRIPLE 


PAY-OFF 


In making his own house sign (for ex- 


ample), this man is (1) saving money, 
(2) adding to the value of 
(3) having a lot of fun doi 


What's more, his pride of 


two brands in the world. 
He khows their teeth are sharp, evenly 
h, of uniform hardness. and have extra- 

fe. They're the choice of both the 
sional and the iz amateur crafts. 
They've the quality good hardware 
upply dealers like to recommend. 


“File Filosophy." 
kon kind 


mous 48-page 
ure of files. Shows 


tte, Send for It. 


NICHOLSON FILE COMPANY 
19 Acorn Steet, Providence 1, 1. 


(An Canada: Nicholas Fie Comosny 
fof Canada Lt, Pot Hope, Ontara) 


NICHOLSON 
F | LES FOR eile : 
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Gus Rides Out a Storm 
[Continued from page 224) 
across the points. He turned to the car- 
buretor, squinting in the dim light. 

“Sure wish we hadn't doused that fire,” 
he said. “This is mean to see.” 

“I can get another one going right 
there on the beach,” Guy volunteered. 
“Anyone got any matches?” 

Gus felt his pockets, shook his head. 
“I don’t smoke,” rasped Matt. 


Clever Fireman 


“It doesn’t matter—show them what 
you did before,” Sally called from the 
shore. “Toss me that old flash and I'll 
get some branches from the dead pine.” 

The two youngsters pitched in, glad 
of the chance to show off before their 
In a moment Sally dumped an 

of pine boughs just above the 
edge, handed the almost worth- 
less light back to Guy, and went back for 
more, Guy uncoupled the fuel line, drew 
a cupful of gas into the bailing can and 
handed it over to Sally, who poured it on 
the wood, Guy tore a narrow strip from 
his handkerchief and wet it lightly with 
gas. He folded it into a pad, checked 
at the tank was capped and the fuel 
valve was off. 

“All set?” 
“You bet. 

Using pliers to hold the pad by the 
end of one plug, Guy hauled on the 
starter handle. Nothing happened, The 
second time he tried, snapping sparks 
ignited the cotton, Carefully holding the 
flaming little torch with the pliers, Guy 
stepped ashore and tossed it on the 
fuel-soaked pine. At once the fire flared. 


Treasure Trove—Two Hot Dogs 


“Hey, that’s pretty slick,” Matt said. 
The warm, dancing light seemed to 
cheer everyone up. Lora Adams, inves- 
tigating the picnic hamper, held up two 
hot dogs she'd found. 

“With a frying pan, we could cook up 
a little snack,” said Mrs. Adams. 

“Till get you a couple of green 
Matt told her suddenly. “Wait a second.” 

[Continued on page 230] 
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—_ | Here's o fuel pump that'll never let you down— 
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WIZARD’S WORKSHOP 


by the Weldwood Wizards with Wood / 


WHAT'S YOUR "'SHAVING?” Went your short cut or shop 
trick printed? Send it 10 United States Plywood Corp., 
BOX sesies N.Y. 36, N.Y. If used, we'll send yon @ 
one year subscription 10 this magazine. All entries 
become our property. None can be returned. 


NOTHING CRUMBY ABOUT THIS, Take the wife’s breadboard 
and cut a shallow rabbet all the way around. Now >, 
sue and screw a frame to the edge of the board, flush 

with the cutting surface. Crumbs from cutting just 

fall into the rabber. 


LIKE A HAPPY MARRIAGE. If you want wood joints to last, 
use Weldwood Plastic Resin Glue. It makes a bond stronger 
than the wood itself. And it gets stronger as it ages. Always 
in perfect condition when you want to use it, because you 
mix it yourself from the powder, in a few seconds. Stain- 
free, rot-proof, highly water resistant, inexpensive. 
America’s largest selling wood glue. 


rar BY THE BOOKFUL. Ask The Government Print- 


ing Office, Washington 25, D.C., to send you FREE, 
“Hobby Publications” —a list of booklets from which 
you can select many useful volumes. 


“LOOKS LIKE A MILLION.” Here's a sure easy way 19 
et that costly hand-rubbed “natural” finish on wood 
tables, book shelves, cabinets, ete. Use easy-to-apply 
Satinlac. Works on any wood, hard, soft, solid, or ply. 
Satinlac doesn’t look "built-up"; doesn’t darken the wood 
or turn yellow. Gives “pro” results and protects the wood. 


NO HITS —NO ERRORS, Here’s how -you can banish acci- 
dental hammer dents in wood surfaces. Cut a hole through 
4 piece of heavy cardboard. Slip it down over the nail — 
it will take the dent if your hammer misses. 


‘A PRETTY PICKLE YOU'LL LIKE. Those luxurious pickled or 
blond wood finishes you sce in the fashionable furniture 
stores are easily yours. Use White Firzite for blondin, 

ickling. For pastel tones, tint White Firzite with colors- 
in-oil, You'll get exciting professional results on any wood! 


‘TRICK OF THE PAINTER’S TRADE. On soft wood or fir pl} 
stain jobs, you can tame that “wild” grain with a coat of Clear 
‘a Firzite, Gives that smooth expensive-wood finish. 


o 4 
saraac® 
fers 
ichasy hse) Cersomcis | acres 
ly water resistant. | jobs. the 3 


United States Plywood Corporation 
55 West 44 S1., New York 36, N.Y. 
Send me free leaflets on Weldwood Plastic Resin 
Glue, Firzite and Sotinlac. 


| 
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i * Gus Rides Out a Storm 
[Continued from paze 228] 
| He trotted up to the edge of the woods. 
| Gus smiled as he worked over the 
| carburetor. The float needle moved free- 
| ly and there was no grit or sediment in- 
side. He uncoupled both ends of the gas 
line and drew out a two-inch bronze 
filter element. The line was clear, Taking 
| up the metal filter element, he shook it, 
blew through it until his cheeks bulged, 
| and stared at it for a moment. 

Then he did a strange thing, Laying 
| the filter element on the seat, he drove 
| the point of his knife right through it. 
| He blew through it again, and then care- 

fully reassembled the parts. 

“Now,” he said with conviction, “ 

can go home.” 

“Darndest thing I ever saw, Gus,” 

said Matt, “the way you drove a knife 
right through that thing like butter.” 


we 


ogged Filter 


“It's not hard. The filter is a kind of 
i fine, stops dirt 
ad in its tracks, Like any 
filter, it clogs up if it too much work 
to do. When it's almost saturated with 
water it will starve a motor, but let 
enough gas through for idling. Let the 
motor sit a while, and enough gas will 
dribble through into the carburetor to 
run at full throttle for a few minutes. 
“In the shop you can blow out the 
trapped water with compressed air, but 
I put a slit through just in case. May 
be a little water-spitting from the motor, 
but I doubt it.” 

“If you great brains have that prob- 
lem licked,” said Mrs. Adams with ami- 
able tartness, “maybe you'll tell me how 
to divide up two roasted hot dogs among 
five people.” 

“Three people,” corrected Guy, who 
was sitting by the fire with his girl. 
“Sal and I can’t eat and harmonize at 
the same time.” They sang a chorus of 
“Show Me the Way to Go Home” and 
it seemed to Gus, whose ear was better 

| tuned to knocking than to flatting, that 
| it was darned nice music. END 
| NEXT MONTH: Gus closes a sticky case. 
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Trim Grass 


EASILY! 


20 Times Faster 


Than by Hand 


‘© No Stooping 
© No Tedious Clipping 
© No Stiff Back 


Porter-Cable 


Grass Trimmer 


At lost, faster, neater 
trimming’ in hard - to ~ 
get-ot ploces . . . close 
to walls and fences 
around trees, hedges, 
flower beds ‘long 
walks, driveways and 
rock gardens. Ideal for 
‘mowing steep ter- 
races ond slopes. 
Use it as @ scythe 
to cut fall, coorse 
Grasses ond weeds. 


Safe, Powerful, Rugged 


Rustless aluminum construction. Weighs only 47% 


Ibs. 7” hardened steel blade. 


Die-cast motor housing 


jut _moisture, dirt and grass. Fully insulate 
incloses wiring, prevents tangling in shrubs 


Jam-Proof Clutch 


ally upon st 


ing rocks, hum- 


structions. Prevents motor and 


Switch Burnouts. 


ing close to plants. 


Toggle - Switch in Handle 
within convenient reach. 


strains on cord. 


A Practical Reliable Too! for long, 


foo. ge 


+ heavy-duty service, 
———- 


Vision Guard gives view of blade path when 


olways, 


PORTER-CABLE MACHINE CO. 


2468 N. Sali 
Please send me complete det 


‘Street, Syracuse 8, N.Y. 


jails ond name of neor- 


est dealer for your “Yordmaster” Grass Trimmer 


No, 134. 
Nome .... 
Street. 
City 


—...__ County __State — 
In Canada write Strongridge, Ltd., 


124 Weston St., London, Ont. 
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The Truth About Your Brakes 
[Continued from page 104) 

Suppose a car is put to a standard fade 
test. Accelerate it to 75 and brake it 
down to zero at a standardized high 
deceleration—just shy of sliding rubber. 
Repeat the cycle immediately, for up to 
a hundred times. As the brakes grow 
hotter, the required pedal pressure 
climbs up. If the car is a bad fader, you'll 
reach a point where you can't get the 
standardized high deceleration no mat- 
ter how hard you push. More likely you'll 
reach a kind of stability. Needful peda 
pressure may climb up 30 or 35 percent, 
then level off and hold. 

What happens, of course, is that the 
brakes have become as heat-soaked as 
they will get. It follows that everything 
designers can do to lower this bilized 
temperature helps control fade. Mos 
past work has been on metallurgy and 
heat transfer inside the brakes. In the 
future there'll probably be more atten- 
tion to air flow outside, including duct- 
ing, fanlike disk wheels, and more fins. 

Decelostats yet. On a crash stop with 
all four wheels sliding, you have almost 
no directional control. A rolling wheel 
wants to go where it’s pointed; a sliding 
one doesn't give a hoot where it goes. 
One possible answer to high-deceleration 
swerves is the “decelostat” or brake gov- 
ernor. This is a rotation-sensitive dingus 
that instantly and slightly eases braking 
on a sliding wheel. 

Similar devices work well on trains, to 
prevent “flat” wheels, and on aircraft; 
where a blowout caused by a locked 
wheel on the landing run-out can be bad 
business. Preliminary _proving-ground 
work suggests that governors may help 
a bit on fast-stop swerves. Detroit peo- 
ple are close-mouthed here. END 


Riding in Style 


The teacher had been giving the class a de- 
scription of different kinds of railroad cars and 
she paused to ask if anyone knew what cars 
that carried cattle were called. A moment of 
silence, and Johnny called out, “I know, they 


| are Cattleacs."—L & N Magazine. 
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New Easy Way to 
DRY CLEAN RUGS 
...Earn Big Money! 


\ 


New wonder-way to dry clean rugs can 
start you earning big money every day! Full 
or part time. Homes, stores, offices are 
prospec! Amazing American ALM-13 
machine with exclusive new Float-Action 
Whirling Brush does the work—so easy 
a child can operate it! Just spread dry- 
cleaning material on rug . . . then guide 
machine while brush whirls this material 
thoroughly into fibers of rug. Out comes 
grease, grime and deep-down dirt! Pick 
up with vacuum. Rug can be used im- 
mediately, Clean rugs on location. No 
hand scrubbing. Does professional job in 
a jiffy... makes rugs new-looking! Mini- 
mum investment. Write today for details! 
Make extra profits—use same machine to 
clean floors, too! Easy-to-use ALM- 13 does 
five floor jobs with no-tool attachments 
scrubbing, steel wooling, buffing, pol- 
ing, waxing .. . wood, rubber, asphalt, 
linoleum . . . make money on ail floors! 
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o Rugs and make mone phic i dieicl 
Here is 25¢ in stamps or coin for booklet “Oppo 
O iiattes fa Flopr Sustains’, telling we how Peas 
Start my own floor sanding business. 


Name. 


fee Ginuat 
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Do it with DREMEL 
~Straight-Line Action Sanders 


Get perfect finishes...no gouges | 
«No scratches...no swirls! 


For the finest finish sanding, take a tip from 
the professional craftsmen—insist on Dremel 
Straight-Line Action Sanders. They save you 
money when you buy them. They save time, 
labor, and expense when you use them. And 
they’re guaranteed to produce finer finishes 
because straight-line action sands with-the- 
grain—prevents cross-grain scratches and or- 
bital swirls. Hobbyist, jack-of-all-work, or pro- 
fessional—there’s a Dremel Sander for your 
needs. 
Of the four common sunding actions, only Dremel 


00% win the only guar 
‘by Finishing 


Seratch-free action approv' 


NEW MODEL “53” SANDER WITH 
POWERFUL BALL-BEARING ROTARY MOTOR 


Rotary 
Aetion 


* 


a 


Bison The” 


Rote eh 


int $34 


EXCLUSIVE! Model “53” 
has a quick-action detachable sand- “e 
ing pad. Extra pad furnished tree. “<a geSte 


face. Complete 
1 pollsh pa 


SEE YOUR DEALER: If he cannot supply. order | 
direct on 5-day trial, morey-back guarantee. 
Remit in full for postbd. shipment: or send $2. 
pay Postman balance plus postage and COD. 


DREML MFG. CO., Dept. 124-H, Racine, Wis. 
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Building a Tesla 


[Conringed from page 
small capacitors, but they all be of 
the same voltage rating. Ci ae altering 
Cl until the healthiest core obtained. 


The plate of the tube may glow dull red. 
This is normal and no cause for alarm. But 
if prolonged operation brings the plate up to 
an orange or yellow glow, the plate switch 
should immediately be turned off and the 
tube allowed to cool, with the filament left 
on, If the tube tends to overheat constantly, 
change the grid resistor to one of 5,000 
ohms. 

Keep off the air waves. Since the Tesla 


THE FRONT PANEL, shown above, carries the 
two toggle switches and a grommet through 
which the line cord and the ground wire 
pass: Tape. the ground safety wire to the 
fine cord every few inches and attach an al- 
ligator clip to the end of it. When plugging 
im the outst, fasten the clip to the screw 
holding the cover plate of your household 
power outlet, backing the screw out a bit if 
necessary. This grounds all of the exposed 
parts for safety. 


coil shown is sharply tuned to a frequency 
off the broadcast band, it should cause less 
interference on radio and television than an 
are welder, electric shaver or other sparking 
device. 

However, harmonics or stray frequencies 
may cause a buzz at certain points on the 
dial of a radio placed only a few feet away. 
Moving the radio or the coil a short dis- 
tance may clear this up. 

Connect only small objects to the high- 
voltage terminals. Avoid large plates or long 
wires, as these radiate excessively, and may 
cause radio interference, besides stealing 
power from the corona effects. Be sure you 
always ground the power clip before switch- 
ing on the unit. END 


QUALITY TOOLS af a Savinga up to 60: 


Fe Joven, 


eal Wore, Hobby, 
Cruiomen ot 


‘ind These, wpe Ber 


4 
‘ample wt postpaid $2.98 


ALDSTRATED CATALOG 
lvononres ve TOOL & TOOL Kirs 25 gf REFUNDED 


4 Foor woos FoLDINe 
picy 

Made of wal satoned honber 

i et vd dh nd rg 

Jeane "Malaga 

Sic: grdosta in Yoh fot 

bond 


Ae potped 


“Riunawone Une 
Gcemecm “pocer uve 
Made brd sina bing, 0 haga 
‘with 2 sturdy hooks for or Spy ne Ewepped 

TT tee bs eet 


‘tn 


‘Gnot com 


prerstaeaes 


(ey 


611 BROADWAY, DEPT. MS-9, NEW YORK 12, W. Y. )} 


DAMAGE FOR GOOD! 


Just plug in b 

the amazing 

FRIGIDAIRE 
Electric 


DEHUMIDIFIER 


Only 18%4" high—20%4" long—11%" wide 


Positively controls moisture in basements, linen 
closets, playrooms, workshops—or any closed area 
up to 10,000 cu. ft., where moisture is a problem. 

Plug into any convenient outlet. Fan draws 
moist air through refrigerated coil. Moisture is 
condensed and collected in container. Dry, filtered 
air flows into room. 


‘See your Frigidaire Dealer for further details. Or 
write for free folder to Frigidaire, Dept. 2251, 
Dayton 1, Ohio. In Canada, Toronto 13, Ontario. 


weer 8 


ind backed by General Motors 


to ‘‘weave” 
a carport 


MASONITE 
PRESDWOOD 


It’s different! Attractive! And easy to 
make! Use tough, grainless Masonite 
Tempered Presdwood”. Resists heat 
and cold, wind and water. Lasts indef- 
initely. Plan can also be used for a 
woven fence. See your building m 
terials dealer. Send for “Idea Book” 
and carport plan No. AE~296, 


~~ | PRESDWOOD MASONITE:- 
| woop maccutt®) CORPORATION 
x Dept. P5-8, Box 777, Chicago 99, I 


send me plan No AE-296 fi fond your 
“Idea Book.” Iam enclosing 10c for handling ond postage. 


Nomecseeses 


“Masonite” signiies thot Moronite Corporation 
‘of the product 
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Now-an easy 
way to wash 
your car! 


FAST-ACTING, ECONOMICAL 
DU PONT CAR WASH (y “_ 


NEW DU PONT CAR 
WASH cleans fasterand 
easier than you ever 
thought possible, Just 
sponge it on . . . rinse it 
off... and your car 
dries itself. No wiping or 
chamois work! Du Pont 
Car Wash gets off all 
the grease and grime... 
leaves your car spotless. 


{AR WASH 4 
ws 
Onetablespoonful washes 


your car. Half-pound can 
‘ives 20 washes! 


DU PONT No 7, PRODUCTS 
From Chemical Research . . . For Easier Car Care 


OND 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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America’s Best Young Driver 
[Continued from page 83] 

As an added hazard, national Road-e-o 
cars—in both the skill test and the road 
check—carry little black boxes known as 
jerk recorders. Sudden starts and stops 
set pendulums to swinging and a count- 
ing device to clicking. Road-e-o judges 
know that in order to drive smoothly, 
you have to anticipate turns, stops and 
lane changes. 

The Road-e-o's written quizzes be- 
come progressively harder, but even at 
the local level they demand more infor- 
mation than many an adult driver has 
bothered to acquire. Last year’s national 
champ got 59 out of the 60 questions. 

Each national finalist also gets a work- 
out on an auto-training device. Sitting at 
the controls of an ordinary car, he guides 
a tiny model auto on a moving belt 
painted to look like a highway. As the 
road rushes by, it confronts him with a 
variety of problems. At the same time, 
a little sign box flashes instructions, and 
a miniature traffic light keeps changing. 
The driver's mistakes and reaction times 
are automatically recorded. 


His Driving Took Him to College 


Martin Desilets, the first national 
champion, entered the Road-e-o because 
he needed the prize money to study engi- 
neering. His first-place money got him to 
the University of Virginia for a year and 
a half; then he decided to quit school 
temporarily and get his military service 
over with, Now he’s in the Air Force. 

The runner-up that year, Milton Va- 
verek of Pontiac, Mich., had quite an- 
other problem, a foot crippled in infancy 
by polio. He flew home from the national 
Road-e-o on a Sunday morning and en- 
tered a hospital that afternoon for an 
operation. His money went for the bills. 

Last year’s winner, Jim Miholick, in- 
terested both in automotive engineering 
and music, planned to enter the Univer- 
sity of Hawaii. Martin Burley of Fargo, 
N.D., runner-up, is studying architecture 
at North Dakota State. Frederick Betz 


of Baltimore, third-place winner, entered 
[Cont on 238) 


© Eosy to Install and maintain 

© Save up to 35% In floor space 
©’ Guorante 

when properly insta 


Novoply Sliding Door Units by 


Weldwood’ 


UNITED STATES PLYWOOD CORPORATION 
World's Largest Plywood Orgonizotion 
New York 36, N. Ys 
U, S.-Mengel Plywoods, Inc. * Lovisville, Kentucky 


ONE SURE 
WAY TO 


KNOW. 


YOU ARE 
BUYING A FINE 
POWER DRILL 


Supreme. See your hardware dealer. 


Supnene Chucks £9. 


SUPREME PRODUCTS, INC., 2222 S. CALUMET, CHICAGO 16 


ADD A CLOSET 


IN A HURRY 
with a NOVOPLY Sliding Door Unit 


Family cramped for closet space? Make a 
closet and face it off with a Novoply Slid- 
ing Door Unit. It includes everything 
you'll need in one complete package — 
jambs, header with track, roller track 
hangers, doors with pulls and floor guides. 


HERE'S ALL YOU DO: 


1. Assemble header (1) and jambs (2). ond 
place in rough opening. Shim jambs to make 
frome square. 


2. Place adjustable overhead roller carriers 
(3) in grooves of overhead track in header (1). 


3. Adjust doors with wedge (Fig. B) and secure 
with serew in carrier. 


4, Install door guide clip (5) in floor (Fig. C). 
You can have units ranging in height from 
6! 9¥4" to 8’; in width from 2’ to 8’. Sev- 
eral together make a modern storage wal 
Doors can be stained or left natural. Units 
available with or without upper storage 
area; in Novoply or genuine birch. 

See your lumber dealer or send today 
for free folder. 


Speed Sproe 


f 


te of home owners and craftsmen 


cars! SPEEDY. SPRAYER 


portable, uses any 1 jotor. Improved diaphragm 
Principle assures clean, oil-iree air. You'll hn 
Of time and money saving uses for SPEEDY SPRAYER, 
focluding spraring insecticides 2-4-D and DDT. Cont 
plete outiit, without motor, only $36.50 

re, lumber, and auto supply de 

r handy booklet “How to Spray. 

W. R. BROWN CORPORATION 


637'N. Normandy Ave. * Chicago 35, Ill 
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SO THAT'S WHERE MY MONEY GOES! 7 % 
TAT ims 


if “ae 


This oil-pumper needs 
Tough-but-oh-so-gentle 
piston rings* 


Oil-pumping is just the start of expense and trouble— 
the first danger signal from worn-out piston rings. The 
longer you let those old rings stay in, the more oil you'll 
use, the more power you'll lose, and the bigger your 
repair bill will bet 

‘As your engine gets older. it runs hotter because of 
accumulations in the cooling system. The cylinders wear 
tapered and out-of-round—need more oil on the wal 

It requires a special type of piston rings—replacement 
rings—to deliver this extra oil, under full control, with- 
out waste. 

Hastings pioneered in the development of steel 
control rings and revolutionized the entire piston ring 
industry. Hastings makes replacement rings exclusively, 
devotes all its research, on the highways and in the labora- 
tory. to the particular replacement problems of each 
make and type of engine. 

‘That's why Hastings Rings stop oil-pumping, check 
cylinder wear, restore engine performance—in. re-ring, 
re-bore and re-sleeve installations. 

So go to your motor specialist at the first sign of oil- 
pumping or performance drop: igs are the trouble, 

ask him to install a Hastings Steel-Vent replacement set 
Truly the best money you can spend on your car! 


HASTINGS MANUFACTURING COMPANY = HASTINGS, MICHIGAN 
HASTINGS, LTD, TORONTO 
Piston Rings, Casite, Castube, Orout, Oil Filters, Spark Plugs 


HASTINGS 


STEEL-VENT PISTON RINGS 


GENTLE o 
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America’s Best Young Driver 
tinued from page 
Johns Hopkins to study civil cagincisivl 
Most of the top teen-age drivers prac- 
ticed hard for the Road-e-o, after getting 
an idea from the local contest about 
what to expect. Desilets laid out an ob- 
stacle course in a nearby park; Vaverek, 
on the family farm, where he'd begun 
i at 10; Betz, on a dead-end street. 
Mell Carey of Berkeley, Calif., a nationa 
finalist for two years straight, practiced 
weekends on a school playground. 


Kids Want E 


ier Training 


After last year's finals, the entrants got 
together to discuss good driving. Carey 
argued that since driving is an art, it 
ought to be started as early as possible. 
He suggested that use-at-your-own-risl 
areas be set aside for beginners, but that 
licenses should be granted only 
difficult test. 

Most of the others agreed that behind- 
the-wheel training ought to be started 
earlier than it often is—say at 14. Driver 
education is compulsory for St. Louis, 
Mo., high-school seniors, Jerry Kassing 
pointed out, but by that time “most of 
the kids have been driving for two years 
and they already have bad habit: 

Several criticized school officials who 
balk at thoroughgoing driver-education 
programs because of expense. C. A. 
Tovey of Jacksonville, who represented 
Florida twice in a row, put it this way: 
“My instructor said it costs $3,800 to put 
a youngster through high school, But 
what's the point if a kid gets killed in an 
accident on graduation day?” END 


engineer was inspecting a 
uilt road, accompanied by the 
foreman in charge of the gang. 

He pointed out to the bewildered foreman 
that the shoulder beds were off, that the curves 
were banked wrong, that the foundation was 
not right, that the leveling was far from perfect. 

Finally, after the avalanche of criticism, the 
old foreman spat on the ground, gave his supe- 
rior a bland look, and asked: “Well, how is it 
for length?”—Pure Oil News. 


It’s easy to make these 


EPAIRS 


You can make loose metal, wood, or plastic parts tight; anchor 
bolts in concrete to stay; seal cracks in metal; tighten loose screws 
and fixtures in wood, metal or tile—with Smooth-On No. 1, 
the iron cement of many uses. Just mix, and fix. Smooth-On 
No. 1 hardens quickly like iron, and expands as it sets. Forced 
into any opening, its unique expanding action makes the repair. 
Keep a can on hand, it will not deteriorate, Smooth-On No. 1 
is at your hardware store. 


FREE Repair Handbook 


48 pages, many illustrations, easy directions for ingenious 
time and money saving repairs you can make yourself, Write 
for your free copy. 


SMOOTH-ON MFG. CO., Dept. 58-H 
570 Communipaw Ave,, Jersey City 4, N. J., USA. 


SMOOTH-ON 


THE IRON CEMENT OF MANY USES 


0-901 


RETAIL PRICE $125.00 ili : 
ey jr COLOR PRINTS 32¢—big, brilliant Kodacolor 
i Prints, $34x5 inches, from 2x2 slides—only 
SHOP includes precision- era 82 cents each, plus 30 cents for negative from 
se sth tows va -_ each slide from which prints are to be made. 
press, = Minimum charge, $1. Order {rom your dealer. 
der, 100% BALL BEARING. Write for FREE ie ethene 


ls, trial plan. saak wiieativa) Eastman Kodak Company, Rochestor 4, N.Y. 


BELOIT, WISC. 


COMPLETELY AUTOMATIC 


SING LUNGS. ORs 


SUPER DOWEL 
‘van | CENTERS, 2 | [Built to strict military 
Polnts ate concentric & I.C.C. specifications 
‘These centers take all 
"ag; | staes of ‘dowels. from A} Tangs shipped with: 


Chrome test-gauge, with horne 
Sort f 
= is nee 
Bawa or|} 
sever eae | Fy z 
Siecle £1 39598 [onto 


french and instractions 
Avoid seasonal rush! Send check or Money Order today, I 
C00. 3% pure 

A.D, MeBURNEY, £908 Hollywood Bivd, Hollywood 28 Cal, Dept 6-44 | | DIVE CRAFT, INC, Box 37, Wilmerding 9, Pa. 


‘with order. 10% deposit holds 


Complete illustrated literature on req! 
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AMP CHAMP HAND TOOL is an elecceician’s toot 
adapted for home workshops. Makes completely insulated 
splices and connections in house wiring, appliances, auto, 
‘etc. Ie crimps solderless terminals and connectors. I 

and strips wire. No tape or solder needed. It shears bolts 


TOW. Berger, tne Distributor 
I19-A, American Bldg., Cincinnati 2, Ohio 
Rush me a Champ Tool, | am enclosing $3.95. 


WHAT's NEW 
About NEW 


le, easier to operate! See it at 
ow. For big, new, free booklet 
pages of pictures, di 
SHOPSMITH, Dept. 265-A, 12819 Coit 


USE THE FINEST sid ie 


FREE BOOK —-How to Doa Good Paint Job." 
Send card (and name of your, retailer, _\ 
you wish). to Baker Brush Co., Inc., 83 


Grand St., New York City 13 


Br ahehly PAINTING TOOLS 


240 rorutar science 


cading wortunes in Urontaee 

‘ontinued from page 

shaft-sinking and drilling by a Utex Ex- 
ploration Company shows the ore body 
so extensive that it may contain as much 
as $100,000,000 worth of ore. Others have 
since struck it rich near his claims, too, 
and the booming new uranium region 
may eventually rival or surpass the Colo- 
rado Plateau’s carnotite district. 


Government Offers Aids 


The Government doesn’t mine uranium 
itself—it encourages private enterprise to 
do the job, and does all it can to help, 
through the AEC, the Geological Survey 
and the Bureau of Mines. Its experts 
have walked thousands of miles of can- 
yon rims, examined more than 5,000 
mines and prospecting diggings, flown 
airborne ore-detecting instruments more 
than 60,000 miles, and examined more 
than 40,000 samples of rock submitted by 
the public and their own staff. Bulletins 
and reports make public their findings. 
And prospectors may examine maps, 
newly posted in AEC offices on the fif- 
teenth of each month, showing them 
likely places to look for uranium. 

Planes carrying radioactivity-detecting 
instruments have flown over the mapped 
areas, and marks on the maps show 
wherever unusual radioactivity indicates 
possible uranium deposits. The AEC 
now flies six Super Cub planes equipped 
for this new technique of airborne pros- 
pecting, and private companies are fol- 
lowing suit. In the new South Dakota 
carnotite region, three-fourths of the 
mines were discovered from the air, 

Geological Survey parties, on their way 
by road to investigate reported deposits 
of uranium, sometimes find it nearer at 
hand. To miss no bets, they ride in a 
truck with a king-size Geiger counter on 
its roof. Thus uranium has been found 
in places where geologists would never 
have thought of looking for it. 

How can you find uranium yourself? 
If you're interested seriously enough to 
want all the practical details, your meat 
is a best seller among Government publi- 


[Continued on page 242] 


SEND FOR 


Money-Making Tools! 


It's easy to own the same “pay-off” 


only. Send today for free catalog! 
Snap-on Tools Corporation 
8060-H 28th Ave., Kenosha, Wis. 


Loosens Rust, Corrosion Instantly 
Cleans, Protects Fine Finishes 
Quickly Frees ‘Frozen’ Parts 


sien" Sead wreec Wt ceKey's cos baby oe | B 
Tee Ree ae Tc aS bad | 


NEW WAY TO CUT PERFECT 

GROOVES WITH CIRCLE SAW! 

dust dial any of 40 oligo deon, no sanding | SAY 

VPS deur ete act m4 
Sado ot” 

WARREN DADO WASHERS CO 

AB P.O. box 98, Detroit 2, Mich. 


WOODCRAFTSMEN’S 
144 page 
ENCYCLOPEDIA 


Dept. 


CRAFTSMAN WOOD SE! 
Dont. 248, 2729 $. Mary Street, Chi 


LOOKING FOR THE BEST PLIER TO BUY? 
GET 


CHAMPION DeARMENT TOOL CO., MEADVILLE, PA. 


MAKE UP TO $5 AN HOUR WITH 


THECAHILL WONDER TOOL 


Here is a precision instrument designed to 
sharpen any tool around the house and gard 

This Cahill Wonder 
Tool has a variety 
of uses. For sharp- 
ening instruments 
this multi-use tool 


BOTTLE OPENER 


s no 
longer cuts. The demand 
for this tool is large—and 
people are looking for it 
in Hardware and Chain 
Stores. For firms or- 
dering three dozen, a 
mat of the cut shown 


newspapers. 
ordering three gross 

will receive a 16mm 

sound commercial for 

use on TV or in store. 

Mail-order firms will 
find this utility tool a 
“boon” to its 
line, For peop! 
want to go into busi 
ness of their own—the 
Cahill Tool offers a 
way to start a profit- 
able mail-order busi- 
Shes. An attractive car- 
Zton plus explanatory 
circular goes with each 
tool. No drop shipment. 

No credit. Up to 100 

gross can be shipped 
the same day the order 
is received. Send no 
money . . . just your 
name and address. For 
‘one sample tool, pay 
postman $1.00 plus 
If you send 


ACTUAL SIZE 


KNIVES 


og 
$5.00. 
Cash Ba 
Gross $48.00. 
Ya Cash Bal. C.0.D. Ten 
Gross Lots $44.00 per Gross. 
Send Y/ Cash Bal. C.0. 
Cutting bor extended for ing lown 
ers, sickles, scythes, garden hoes, and ‘leavers. 


ALBERT CAHILL STEEL & IRON WORKS 
ADAMS AVENUE TOMS RIVER, N. J. 
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Send V5 
C0.D. 


BUILD THIS BEAUTIFUL, LOW 
COST OUTDOOR FURNITURE . 


ATLAS Outdoor Plan Book gives you clear ONLY 


instructions and simple diagroms for 50¢ 


building 18 smart, modern pieces of porch 
‘or garden furniture and equipment. 
BUILD THEM BETTER WITH 

AMERICA'S NEWEST AND 

FINEST 8” TILT/ARBOR 

BALL BEARING CIRCULAR 

SAW... . THE GREAT NEW 


ESS COMPANY 
icher St., Kalamazoo, Mich. | 
Send FREE LITERATURE on No. 3021 Circu 
the nome of my nearest 

1d is 50¢ for PLAN BOOK No. 2 (65e outside U.S.) 


‘ADDRESS. 
cry. STATE 


An important addition to your home... the 
TOWN AND COUNTRY CARPORT 


—make it 
yourself! 


‘storage compartments, The plan ad: 
our needs. You build without blueprints! Our simplified 
asi-Bild® Pattern #273 specifies all materials required, 

shows how to cut each piece to size, how to finish the job 

Professionally. You save up to two-thirds of the usual cost! 

‘The major imaterial used is Homasote — the oldest and 

‘strongest insulating-building board on the market—distribu- 

ted by building materials dealers throughout the United 

States and in Canac 

NEW! Three illustrated folders — suggesting 18 practical 

‘make-it-at-home projects—ranging from the attic to the cel 

Tar. Mail the coupon today for your pattern and/or folders. 

WE, Me iteg. Basl-Dild Pattern Company 


MAKE it at home...with HOMASOTE 


7 10e or 3 folders "() $1.00 for Pattern 2273 


NAME . 
ADDRESS. 
cITy. 

My lumber dealer is. 
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Finding Fortunes in Uranium 
‘ontinued from page 240) 

cations, the official pocket manual en- 
titled Prospecting for Uranium. It may 
be obtained for 55 cents from the Super- 
intendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25, 
D. C., and its 123 pages of text are 
crammed with helpful information. 


Pointers for Uranium Seekers 


But here are just a few tips from ex- 
perts that may help some reader to dis- 
new uranium deposit: 

Know what uranium minerals look like. 
You can see them in museums, buy them 
from dealers in mineral specimens, or 
study eight color photographs of them in 
the Government manual, 

Look in likely places. Carnotite depos- 
its often are found along former beds of 
ancient streams. And they turn up i 
petrified logs and branches, whose car- 
bonaceous material seems to have fa- 
vored deposition of uranium. 

Watch for guiding clues, Where dark- 
purple or black fluorite is found, the vi 
cinity should be checked for radioacti 
sometimes dark-colored fluorite and 
uranium occur together, although there 
are many exceptions. Scattered flakes of 
green and yellow secondary uranium 
minerals, such as torbernite and autunite, 
y be surface signs of an underlying 
pitchblende vein. 

Nevertheless, the most favorable site, 
by signs such as these, may prove utterly 
barren of uranium. And where there 
shouldn't be any uranium, by all the 
“rules,” a bonanza may be discovered. 
amble and excitement of it— 
uranium is where you find it. END 


What a Question 


The steel worker, lunch pail in hand, was hob- 
¢ noticeably when the foreman asked the 


asked the fore- 


man 
“What! ... On my lunch how 
Way. 


"The Wyatt 


Make “2 $10.00 an Hour, Spare Time! HOW T0 STOP VALVE TROUBLES 


Assemble and Install BUCKEYE by DUANE CARTER 
Combination Storm Windows International ‘ 


Racing Champion 


EQUIP YOUR OWN HOME. THEN 
EASILY SELL FRIENDS, NEIGHBORS 


I race for a living . . . depend on a smooth- 

running engine for my bread and butter, 

BUCKEYE SCREEN & WEATHERSTRIP CO. ‘That's why I use Miracle Power in the gas 
1378 S. 22nd Street, Columbus, Ohio and oil of my racers—and private car, (00. 
You see, heat in upper cylinder areas, even 

SNE, IHPROVED CALCTUATOR en t en 

FOR WOODWORKERS only 25¢ off! So you can’t count on oil to lubricate 

Instantly gives information on lumber, valves and lifters. But Miracle Power is not 


cetera | oi cncre mim, puting mari affected by extreme temperatures. It keeps 


ct dial for nail specibeatios, to convert valves free and lubricates when heat breaks 


tncrtobed ict tadbisciacaes, | oil down, And Miracle Power prevents Dry 
/ sais chance, fs di Starting Damage—cause of most engine wear, 
dsere0 samp plone to Greene Toot Co, | because oil can’t reach all parts right after 
Columbia, Avesve, Rockford starting. But a light, tough film of Miracle 


Power is always there preventing dry metal 
to metal contact. 

An independent laboratory reports Miracle 

WOODCARVING Power means more power, longer engine life 

SET $3.40 and less oil consumption —just what I’ve found 

‘my experience. Get this free report from 

ome he AP Parts Corporation, Dept. 812, 


Toledo, Ohio. And start using Miracle Power 
in your gas and oil today. It will pay off for 
you, as for me! 


KNIVES ® Toots Long Island City, M. Y. 


WANDICRAET: BITE Send 206 for 28-page Ca 


* ok 
Miracle Power, @ 
super lubricants, 
colloi 


VA R u ABLE ‘SPEED "TRANSMISSION 


Se size for use in 
il every 1000 miles 
39¢ size for top cylind 
lubricant \n treatments, 
(Slightly more in Canada.) 
Money back guarantee at car 
stations. Approv: 


1,001 USES—HOUSE. GAROEN. F) 


A PRECISION LEVELING 
INSTRUMENT for only $1295 
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Let’s Put Some Science in SF 
(Continued jrom page 137] 
quire refueling only a few times a year. 
Could not thrilling stories be told about 
the railroads of the future? 

The sea has an endless fascination for 
men. Moby Dick came out of its depths. 
Could a new age of whaling arise from 
warm water set flowing by submerged 
islands of nuclear power? 


Robot Criminals and a Robot Court? 


Electronic brains can talk to each 
other by telephone; some of them have 
been put to work sifting clues to detect 
criminals; a few have been assigned to 
deal with traffic-law violators. Since 
automobiles that drive themselves are 
in experimental operation already, can 
we expect to have justice tempered with 
mercy in a robot traffic court presiding 


| over robot drivers? 


The answer to the last question is 
clear: no, we cannot have either justice 
or mercy unless science-fiction writers 
start now to prepare the human minds 
that eventually will instruct robots. 

The peak of true artistry is reached 
when the master craftsman—sculptor, 
painter, musician or writer—so faithfully 
transmits the currents of life about him 
that his work reveals the future taking 
shape. 

There can be no doubt whatever that 
the future of democracy depends on sci- 
ence. Nuclear and electronic discoveries 
are whirling us through space and time 
at ever faster speeds. Only those brains 
that keep pace can possibly control the 
good or evil that the unending spawn of 
machines will do. And thousands of 
brains are disqualifying themselves be- 
cause the human spirits to which they 
belong have come to loathe and fear sci- 
ence. 


Number of Science Teachers Dwindles 


The crisis is not approaching. It is 
upon us. According to the National Man- 
power Council, the United States will 
not have enough scientists to keep up 
with science for at least 10 years. Fewer 

[Continued on page 246] 
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Let’s Put Some Science in SF 
{Continued from page 244) : 


young people are preparing to teacli sci 
ence than any other subject in the public- 
school curriculum. The annual crop of 
potential science-teaching aspirants is 
dwindling toward half the potential 
need. In the country’s high schools, the 
significance of science has been perverse- 
ly minimized by requiring one of every 
two science teachers to teach other sub- 
jects on the side. 

What a boon it would be to these 
overworked professors—and to American 
ideals, not to mention our common 
—if the scientific background of st 
fiction were authentic enough to allow 
SF short stories and novels to be as- 
signed as out-of-class reading! 
this could be a primary 
ate American youth to ap- 
preciate the logical spirit of scientific 
inquiry, to think imaginatively within a 
stated discipline, to carry on the warfare 
that science from its beginning has 
waged against human ignorance and 
misery. 

Science-fiction cannot play this vital 
role in our civilization as long as its writ- 
ers merely label cowboy, detective and 
sex stories “scientific’"—nor as long as 
their philosophy persists in dooming 
mankind by means of disintegrator but- 
tons pushed by robots hot-rodding 
through space on comets. 

I am willing to predict that the next 
great science-fiction classic will substi- 
tute hope for horror, faith for despair. 
and tell its story in the simple everyd: 
words of the ordinary man who today 
fears science bec: “it’s too 
far over my head.” 


Man Is Responsible for His Destiny 


Above all, this next great SF 
will make unmistakably plain the estab. 
lished scientific fact that man is respon: 
ble for his acts. 

The author of this future classic will 
not allow himself to forget that he is 
writing primarily about people. But 
neither will he accept the gibberish Wil- 


[Continued on page 248) 
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Let’s Put Some Science in SF 
(Continued from page 246) 
liam Tenn expounded as logic in a recent 
issue of Science-Fiction Adventures: 


Whether the people are modern 
homo sapiens hammering out the first 
rocket, twenty-fifth century mutants 
hammering out the first ssl-yyrd| 


. ane 

ctur- 

acksides, 
or monocotyledonous Arcturians pa- 
thetically attempting to smuggle them- 
selves past Terran Immigration 
disguised as lima beans, it is first and 
foremost with their problems and view 
of themselves as people that the SF 
writer has to deal successfully. 

Robots aren’t and never will be human. 
So it’s manifestly impossible for a human 
writer ever to think and feel like a robot. 
To make sue of this distinction 
might be absurd at another time, But it 
is not absurd now. For, if any one super- 
stition has, more than any other, caused 
people to reject and fear science, it is 
the belief that machines can be taught 
to think and thus to take over the man- 
agement of human affairs. 


Robots Can Only Follow Orders 


Robots cannot think, nor will their 
progeny be able to think. They will be 
able to direct complicated tasks at high 
speed, and to correct mistakes they may 
make in the process. But their perform- 
ance of the tasks will be only as efficient 
as human minds plan it, step by step, in 
advance; and the errors they correct will 
be only those errors that human minds 
foresee and calculate alternate actions 
for—in advance. Man's destiny will re- 
m man’s own hands. 

Science-fiction can mirror this truth of 
human life only by living up to its name: 
by applying disciplined creative imagi- 
nation to the known discoveries and 
logical principles of science. END 


Dad's Contribution 


The children may have their mother's eyes, 
intelligence and her curly hair—but they usually 
wind up with their father's car keys—Wall 
Street Journal. 
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How Much Did 
You Learn? 


Py Stanford E. Taylor and 
n Fi 


ickenpohl 
Enea Square Reading Center, New York 


1. Taking good action pictures of boats 
depends in large part on 
a, anticipating their maneuvers 
b. correct shutter spee 
c. keeping the wind to your back 


2. This is a good way to 


a, unsnar! fishing line 
b. wind a Tesla coil 
€. repair a telescope 

3. West Virginia’s 87 miles of new hill- 
hopping superhighway have 
a. 76 bridges 
b. 14tunnels 
¢. no toll gates 

4, Hydrojet is a form of propulsion 
use i 


a, seaplanes 
b, model boats 
¢. amphibious troop carriers 


NEXT MONTH... 
The New Boom in 
Table-Top Trains 


Lack of space need no hoger keep, yo you 
from the fun of scale-model railroading. 
With tiny TT gauge, an elaborate layout 
fits on a table top—or into a suitcase. The 
September issue of PSM will tell how to 
et started and show interesting setups 
uilt by experts in this booming hobby. 
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drwerns aoe Ibs 2 bop 190; 3. 
ust 


9. 


10. 


Now you can sample how much you remember of, 
the useful and interesting information-packed into* 
this issue of Poputar Science MonTHLy. Answers 
to the questions are printed just below the quiz. 
After each answer is a page reference to the ar- 
ticle on which the question was based. 


This year’s Teen-Age Road-e-o to 
pick a national champion driver 
has attracted 

a. 30,000 entrants 

b. 140,000 entrants 

. 250,000 entrants 


The fabulous new aircraft carrier 
Forrestal, to be launched this fall, 
has a length of . 
a. 893 feet 

b. 1,039 feet 

ec. 1,203 feet 


The hopper ’dozer was used to 
a, move grain 

b. collect grasshoppers 

¢. level jungle airstrips 

MOUSE, an artificial satellite, is 
designed to be fired into the upper 
atmosphere to 

a. serve as an interplanetary observatory 

b. direct guided missiles 

¢. study solar and cosmic radiation 

If traveling down a long mountain 
grade causes your brakes to fade, 
you know that 

a. temperature is to blame 

b. your brake fluid is low 

¢. the linings are worn 


The Atomic Energy Commission's 
part in the national hunt for ura- 
nium is to 

a. take over the mining operation 

y up all the ore mit 
range for loans on mining equipment 
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How I foxed 
the Navy 


by Arthur Godfrey 


The Navy almost scuttled me. I shudder to 


think of it. My crazy career could have ended 
ht there. 


To be scuttled by the Navy you've either 
got to do something wrong or neglect to do 
something right. They've got you both ways. 
For my part, I neglected to finish high school. 


Ordinarily, a man can get along without a 
high school diploma. Plenty of men have. But 
not in the Navy. At least not in the U. S. Navy 
Materiel School at Bellevue, D. C., back in 
1929. In those days a bluejacket had to have 
a mind like Einstein's. And I didn’t. 

“Godfrey,” said the lieutenant a few days 
after I'd checked in, “either you learn mathe- 
matics and learn it fast or out you go. I'll give 
you six weeks.” This, I figured, was it. For a 
guy who had to take off his shoes to count 
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above ten, it was an impossible 


signment. 


I was ready to turn in my bell-bottoms, But 
an ad in a magazine stopped me. Here, it said, 
is your chance to get spec ing in almost 
ject—mathematics included. I hopped 

a week I was enrolled with the 

ional Correspondence Schools studying 
algebra, geometry and trig for all I was worth. 


Came week-end liberty, I studied. Came a 
holiday, I studied. Came the end of the six 
weeks, I was top man in the cl: i 
six weeks I had mastered two years of 
school math, thanks to the training I'd gotten. 
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